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PREFACE. 


The  contents  of  the  present  volume  of  The  American  Ephemeris  are,  in 
general,  similar  to  those  of  the  volume  for  the  preceding  year.  Beginning 
with  the  volume  for  the  year  1882,  the  arrangement  of  the  work  is  as 
follows: — 

Part  I,  Ephemeris  for  the  Meridian,  of  Greenwich^  gives  the  positions  of 
the  major  planets,  and  other  fundamental  astronomical  data  for  equidistant 
intervals  of  Greenwich  mean  time. 

Part  II,  Ephemeris  for  the  Meridian  of  Washington^  gives  the  ephem- 
erides  of  the  fixed  stars,  sun,  moon,  and  major  planets  for  transit  over  the 
meridian  of  Washington.  The  mean  places  of  the  fixed  stars  and  data 
for  their  reduction  ai-e  also  included  in  this  Part.  The  list  of  mean  and 
apparent  places  of  fixed  stars  has  been  greatly  enlarged,  for  the  convenience 
of  field-astronomers. 

Part  III,  Phenomena^  contains  predictions  of  phenomena  to  be  observed, 
with  data  for  their  computation.  Washington  mean  time  is  used  in  this 
Part  except  in  a  few  cases,  notably  that  of  eclipses,  where  Greenwich  mean 
time  was  judged  more  convenient.  The  additions  comprise  more  complete 
data  for  eclipses  of  the  sun,  diagrams  showing  the  configurations  of  the 
satellites  of  Jupiter,  data  respecting  the  disks  of  Mercury  and  Venus  for  the 
reduction  of  meridian  and  photometric  observations,  and  .diagrams,  with 
tables,  for  identifying  any  known  satellites  of  other  planets. 

SIMON  NEWCOMB, 

Profiaaor  U.  S.  JVavy,  Superintendent, 
Washington,  June  30,  1883. 
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CORRECTIONS. 


EPHEMEEIS  FOE  1883  (first  and  second  editions). 

{Continued  from  page  vi  of  lh&  first  edition  of  the  Ephemerisfor  1884.) 

Ptige  293,  <T  Andromedee,  C  12™,  declination,  for  +  a5°  read  -\-  36° 

295,  (  Geminorum,  6»»  57™,  right  ascension,  far  ]0-.454  read  10'.184 

Annual  variation  in  R.  A.,  for  -\-  3.6527  read  -\-  3.5627 

297,  fHydi-K,  11^27%  declination,  for  17".76  read  37".76 


EPHEMERIS  FOR  1884  (first  edition). 


Pnge  293,  a  Androraed®,  0*»  12™,  declination,  for    +  35**  rcarf    -{-  SGP 

295,  f  Geminorum,  6»>  57",  right  ascension. 

Annual  variation  in  R.  A., 
297,  ^Hydi-CB,  11»'27«,  declination,     ' 
315,  o  Cassiopese,  Dec.  34.2,  declination, 
339,  V  Bootis,  Dec.  34.8,  right  ascension. 


for 

14-.108 

read 

13-.747 

for 

+  3.6527 

read 

+  a5627 

for 

37".64 

read 

.'>7".64 

for 

88".9 

read 

98".9 

for 

11-.24 

read 

12>^ 

BPH  85— Tl 


CHRONOLOGICAL  ERAS  AND  CYCLES. 


CHRONOLOGICAL  ERAS, 

THE  TEAR  1885,  WHICH  COMPRISES  THE  LATTER  PART  OF  THE  109TH  AND  THE  BEGINNING 
OF  THE  110th  TEAR  OF  THE  INDEPENDENCE  OF  THE  UNITED  STATES  OF  AMERICA, 
CORRESPONDS    TO 

The  year  6598  of  the  Julian  Period ; 

'*         7393-04  of  the  Byzantine  era,  the  year  7394  commencing  on  September  Ist; 

"         5645-46  of  the  Jewish  era,  the  year  5646  commencing  on  September  lOlh,  1885,  or, 

more  exactly,  at  sunset  on  Septeml>er  9th; 
*^         2638  since  the  foundation  of  Rome,  according  to  Varro  ; 

^         2632  since  the  beginning  of  tlie  era  of  Nabonassar,  which    has    been    assigned  to 
Wednesday,  the  26th  of  February  of  the  3967th   year  of  the    Julian   Period: 
corresponding,  in  the  notation  of  chronologists,  to  tlie  747tli;  and,  in  the  notation 
of  astronomers,  to  the  746th  year  before  the  birth  of  Christ; 
"         2661  of  the  Olympiads,  or  the  first  year  of  the  666th  Olympiad  commencing  in  July, 
1885,  if  we  fix  the  era  of  the  Olympiads  at  775^  years  before  Christ,  or  near 
the  beginning  of  July  of  the  year  3938  of  the  Julian  Period ; 
**         2197  of  the  Grecian  era,  or  the  era  of  the  SeleucidsB ; 
"  1601  of  the  era  of  DiocLEXiAff. 

The  year  1303  of  the  Mohammedan  era,  or  the  era  of  the  Hegira,  begins   on  the  10th  day  of 
October,  1885. 

The  firat  day  of  January  of  the  year  1885  is  the  2,409,543d  day  since  the  commencement  of  the 
Julian  Period. 


Dommical  Letter D 


Epact 14 

Lunar  Cycle  or  Golden  Number     • .  •    •      ^ 


CHRONOLOGICAL  CYCLES. 

Solar  Cycle 18 

Roman  Lidiction 13 

Julian  Period 6596 
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SYMBOLS  AND  ABBREVIATIONS. 


SIGNS  OF  THE  PLANETS,  ETC. 


o 
c 

9 

e 


The  Sun. 
The  Moon. 
Mercury. 
VenuB. 
The  Earth. 


s 

Mara. 

V. 

Jupiter. 

\ 

Saturn. 

§ 

Uranufk 

V 

Neptune. 

SiaiifS  OF  THE  ZODIAC. 


S|)ring 
Signs. 


Slimmer^  ^ 
Sign.  ^- 


Y  Aries. 
^   Taurus, 
n  Gemini. 
SZ  Cancer. 
Si  Leo. 
"8  Virgo. 


Autumn  ) 
Signs.   \ 

Winter 
Signs. 


{ 


7. 

:^  Libra. 

8. 

m  Scorpius. 

9. 

/  Sagittarius. 

10. 

Vf  Capricomus. 

11. 

m  Aquarius. 

12. 

H  Pisces. 

ASPECTS. 

i  Conjunction,  or  having  the  same  Longitude  or  Right  Ascension. 
D  Quadrature,  or  differing  90°  in  Longitude  or  Right  Ascension. 
g     Opposition,    or  differing  180°  in  Longitude  or  Right  Ascension. 


ABBUEVIATIONS. 

Q 

Ascending  Node. 

O 

Degrees. 

8 

Descending  Node. 

/ 

Minutes  of  Arc. 

N. 

North. 

// 

Seconds  o^  Arc. 

S  . 

South. 

h 

Hours. 

E. 

EasL 

m 

Miniites  of  Time. 

W. 

WesL 

• 

Seconds  of  Time. 
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ASTRONOMICAL  EPHEMERI8 


rOB  TBI 


MERIDIAN  OF  GREENWICH 


JANUARY,   1885. 


AT  GREENWICH  APPARENT  NOON. 

THE  SUN'S 

1 

1 
•s. 

1 

■s 

1 

SIdMMl 

Timeof 
Snoi- 

diMMtW 

PaMing 
HeridUn. 

SqnatioD  of 

Time. 

tob. 
Added  to 
Appuent 

lime. 

DIftfor 
IHonr. 

Appuent 
Rljht  A*ooiu:on. 

Die  for 
1  Boor. 

Appurent 
DeoUnation. 

Diir.  for 
IHoar. 

Semi, 
diameter. 

Thur. 

Frid. 

Sat 

1 
2 
3 

h     in      > 
18  49  13.25 
18  53  37.82 
18  58    2.03 

11.038 
11.017 
11.001 

S.22  58    9.1 
22  52  44.8 
22  46  52.5 

+12.97 
14.11 
15.24 

16 
16 
16 

18.41 
18.41 
18.40 

7L06 

71.01 
70.96 

m      ■ 
4    0.29 
4  28.23 
4  55.80 

I.17I 
1.156 
1.141 

SUN. 

Mon. 

Tues. 

4 
5 
6 

19    2  25.85 
19    6  49.25 
19  11  12.20 

10.984 
10.966 
10.947 

22  40  33.0 
22  33  46.6 
22  26  33.4 

+16.37 
17.49 
18.60 

16 
16 
16 

18.38 
18.35 
18.32 

70.90 
70.84 
70.78 

5  22.98 

5  49.74 

6  16.07 

1.124 
I.10G 
1.087 

Wed. 
Thur. 
Frid. 

7 
8 
9 

19  15  34.69 
19  19  56.69 
19  24  18.17 

10.937 
10.906 
10.884 

22  18  53.6 
22  10  47.3 
22    2  15.0 

+19.70 
20.80 
21.89 

16 
16 
16 

18.29 
18.25 
18.20 

70.72 
70.65 
70.58 

6  41.93 

7  7.30 
7  32.15 

1.067 
I.04G 
I.0S4 

Sat. 

SUN. 

Mon. 

10 
11 
12 

19  28  39.11 
19  32  59.48 
19  37  19.25 

10.861 
10.837 
10.813 

21  53  16.8 
21  43  56.0 
21  34    3.9 

+22.96 

^  24.02 

25.07 

16 
16 
16 

18:15 
18.10 
18.04 

70.50 
70.42 
70.33 

7  56.47 

8  20.22 
8  43.39 

1.001 
0.977 
0.958 

Tues. 
Wed. 
Thur. 

13 
14 
15 

19  41  38.40 
19  45  56.92 
19  50  14.78 

10.786 
10.759 
10.731 

21  23  49.8 
21  13  10.9 
21     2    7.6 

+26.11 
27.13 
28.14 

16 
16 
16 

17.98 
17.91 
17.84 

70.24 
70.15 
70.06 

9    5.92 
9  27.82 
9  49.06 

0.996 
0.899 
0.871 

Frid. 

Sat 

SUN. 

16 
17 
18 

19  54  31.96 

19  58  48.44 

20  3    4.18 

10.701 
10.671 
10.640 

20  50  40.2 
20  38  49.0 
20  26  34.4 

+29.14 
30.12 
31.09 

16 
16 
16 

17.76 
17.68 
17.60 

69.96 
69.86 
69.76 

10    9.64 
10  29.50 
10  48.63 

0.843 
0.813 
0.781 

Mon. 
Tues. 
Wed. 

19 
20 
21 

20    7  19.17 
20  11  33.40 
20  15  46.85 

10.608 
10.576 
10.544 

• 

20  13  56.7 
20    0  56.2 
19  47  33.3 

+32.04 
32.98 
33.90 

16 
16 
16 

17.51 
17.42 
17.33 

69.66 
69.55 
69.45 

11    7.02 
11  24.65 
11  41.50 

0.749 
0.717 
0.685 

Tliur. 

Frid. 

Sot 

22 
23 
24 

20  19  59.50 
20  24  11.35 
20  28  22.40 

10.511 
10.478 
10.444 

19  33  48.5 
19  19  42.1 
19    5  14.3 

+34.81 
35.70 
36.59 

16 
16 
16 

17.23 
17.13 
17.02 

69.34 
69.23 
69.12 

11  57.55 

12  12.80 
12  27.25 

0.653 
0.619 
0.585 

cqiIh 

25 
26 
27 

20  32  32.63 
20  36  42.03 
20  40  50.59 

10.409 
10.374 
10.339 

18  50  25.5 
18  35  16.3 
18  19  46.9 

+37.45 
38.30 
39.13 

16  16.91 
16  16.80 
16  16.67 

69.01 
68.90 
68.79 

12  40.89 

12  53.69 

13  5.66 

0.551 
0.516 
0.481 

Wed. 
Thur. 
Frid. 
"Sat 

28 
29 
30 
31 

20  44  58.32 
20  49    5.22 
20  53  11.30 
20  57  16.55 

10.305 
10.871 
10.237 
10.903 

18    3  57.6 
17  47  49.1 
17  31  21.5 
17  14  35.3 

+39.95 
40.75 
41.54 
42.31 

16 
16 
16 
16 

16.54 
16.41 
16.27 
16.13 

68.68 
68.57 
68.45 
68.34 

13  16.80 
13  27.12 
13  36.62 
13  45.30 

0.447 
0.413 
0.3T9 
0.345 

SUN. 

32 

21     1  20.98 

10.169 

S.  16  57  30.8 

+4.3.06 

16 

15.98 

68.22 

13  53.16 

0.311 

Von.— The  m«Mi  tfane  of  wmidbmotoi 
The  sign  +  proflxod  to  the  hot 

*  paasing  may  be  found  by  aubtracting  0>.10  from  the 

sidereel  time, 
ition*  uodecicMing. 

11. 
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AT  GREENWICH  MEAN  NOON. 

THE  SUN'S 

• 

1 

1 

1 

1 

Eqnation  of 
Time.     . 
to  he 

Svhtracted 

fh>m 
Mean  Time. 

Dlff.  for 
IHonr. 

Sidereal 

Time, 

or 

Right  Aaoeiidom 

of 

ICean  San. 

Apparent 
Bight  Aaeension. 

Dlfll  for 
1  Hoar. 

Apparent 

Dlif.  for 
1  Hour. 

Thur. 

Frid. 

Sat 

1 

2 
3 

h     m       B 

18  49  12.52 
18  53  37.01 
18  58     1.13 

• 
]  1.098 
11.013 
10.998 

S.  22  58  10.7 
22  52  46.0 
22  46  53.8 

14.10 
15.23 

m        8 

4    0.22 
4  28.14 
4  55.70 

8 

1.171 
1.156 
1.141 

h     m       8 
18  45  12.30 
18  49    8.86 
18  53    5.42 

Sun. 
Mon. 
Tues. 

4 
5 
6 

- 19    2  24.86 
19    6  48.17 
19  11  11.05 

10.981 
10.963 
10.944 

^  40  34.5 
22  33  48.a 
22  26  35.4 

+16.36 
17.48 

")  18.59 

5  22.87 

5  49.63 

6  15.96 

1.124 

1.106 
1.087 

18  57     1.98 

19  0  58.54 
19    4  55.09 

Wed. 
Thur. 
Frid. 

7 
8 
9 

19  15  33.46 
19  19  55.39 
19  24  16.80 

10.924 
10.903 
10.861 

22  18  55.8 
22  10  49.8 
22    2  17.8 

+19.69 
30.79 

21.88 

6  41.81 

7  7.18 
7  32.03 

1.067 
1.046 
1.024 

19    8  51.65 
19  12  48.21 
19  16  44.77 

Sat 

Sun. 

Mon. 

10 
11 
12 

19  28  37.66 
19  32  57.97 
19  37  17.68 

10.858 
10.834 
10.809 

21  53  19.9 
21  43  56.4 
21  34    7.6 

+22.95 
24.01 
25.06 

7  56.34 

8  20.09 
8  43.25 

1.001 
0.977 
0.952 

19  20  41.32 

19  24  37.88 
19  28  34.43 

Tues. 
Wed. 
Thur. 

13 
14 
15 

19  41  86.77 
19  45  55.23 
19  50  13.03 

10.783 
10.756 
10.728 

21  23  53.8 
21  13  15.2 
21    2  12.2 

+26.10 
27.12 
28.13 

9    5.78 
9  27.68 
9  48.92 

0.926 
0.899 
0.871 

19  32  30.99 
19  36  27.55 
19  40  24.11 

Frid. 

Sat 

Sun. 

16 
17 
18 

19  54  30.16 

19  58  46.58 

20  3    2.27 

10.699 
10.669 
10.638 

20  50  45.1 
20  38  54.2 
20  26  39.9 

+29.13 
30.11 

31.08 

10    9.50 
10  29.36 
10  48.50 

0.842 
0.812 
0.781 

19  44  20.66 
19  48  17.22 
19  52  13.77 

Mon. 
Tues. 
Wed. 

19 
20 
21 

.  20    7  17.21 
20  11  31.39 
20  15  44.80 

10.606 
10.574 
10.542 

20  14    2.5 
20     1     2.4 
19  47  39.8 

+32.03 
32.97 
33.89 

11    6.88 
11  24.51 
11  41.36 

0.749 
0.717 
0.685 

19  56  10.33 

20  0    6.88 
20    4    3.44 

Thur. 

Frid. 

Sat 

22 
23 
24 

20  19  57.41 
20  24    9.22 
20  28  20.23 

10.509 
10.476 
10.442 

19  33  55.3 
19  19  49.2 
19    5  21.7 

+34.80 
35.69 
36.58 

11  57.42 

12  12.67 
12  27.13 

0.652 
0.619 
0.585 

20    7  59.99 
20  11  56.55 
20  15  53.10 

Sun. 
Mon. 
Tues. 

25 
26 
27 

20  32  30.43 
20  36  39.80 
20  40  48.33 

10.408 
10.373 
10.338 

18  50  33.3 
18  35  24.4 
18  19  55.3 

+37.44 
38.29 
39.12 

12  40.77 

12  53.58 

13  5.55 

0.551 
0.516 
0.481 

20  19  49.66 
20  23  46.22 
20  27  42.78 

Wed. 
Thur. 
Frid. 
Sat 

28 
29 
30 
31 

20  44  56.04 
20  49    2.92 
20  53    8.98 
20  57  14.22 

10.304 
10.270 
10.236 
10.202 

18    4    6.4 
17  47  58.2 
17  31  30.9 
17  14  45.0 

+39.94 
40.74 
41.53 
42.30 

13  16.70 
13  27.03 
13  36.54 
13  45.22 

0.447 
0.413 
0.379 
0.345 

20  31  39.34 
20  35  35.89 
20  39  32.44 
20  43  29.00 

Sun. 

32 

21     1  18.63 

10.168 

S.  16  57  40.8 

+43.05 

13  53.08 

0.311 

20  47  25.55 

The  dgn  +  PT«flz6d  to  the  houil 
axe  decTOMiiig. 

may  he  aasnmed  the  same  oe  t 
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hot  for  apparent 
98  that  Boath  deo 
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Logwtibm 
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of  the 

Swtb. 

DUE  for 
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DUr.  for 
X  Hour. 

M-TITtTDX. 

X 

a' 

1 

2 
8 

1 
2 
8 

281°  19'    8"7 

282  20  17.0 

283  21  25.4 

19'    5"8 

20  13.5 

21  21.7 

153''85 

ir«3.e5 

1G2.8S 

-0!'84 
0.81 
0.76 

9.9926509 
9.9926531 
9.9926588 

+   0.4 
1.5 
8.7 

li      m      s 
5  13  56.12 
5  10    0.21 
5    6    4.30 

4 
5 
6 

4 
5 
6 

284  22  33.8 

285  23  42.3 

286  24  50.9 

22  30.0 

23  88.4 

24  46.8 

IG9.85 
IS9.8S 
169.86 

-0.68 
0.58 
0.46 

9.9926664 
9.9926772 
9.9926906 

+   3.9 
6.0 
6.1 

5    2    8.39 
4  58  12.48 
4  54  16.57 

7 
8 
9 

7 
8 
9 

287  25  59.5 

288  27    8.1 

289  28  16.7 

25  55.3 

27  3.7 

28  12.1 

153.86 
1G3.86 
158.86 

-0.38 

0.19 

-0.06 

9.9927065 
9.9927248 
9.9927454 

+   7.1 
8.1 
0.0 

4  50  20.66 
4  46  24.74 
4  42  28.83 

10 
11 
12 

10 
11 
12 

290  29  25.3 

291  30  33.9 

292  31  42.3 

29  20.6 

30  29.0 

31  37.3 

159.86 
152.86 
153.85 

+  0.05 
0.15 
0.23 

9.9927682 
9.9927930 
9.9928197 

+   9.9 
10.7 
11.5 

4  38  32:92 
4  34  37.01 
4  80  41.10 

13 
14 
15 

13 
14 
15 

293  32  50.5 

294  33  58.4 

295  85    5.9 

32  45.3 
38  53.0 
85    0.3 

153.84 

i53.ea 

153.80 

+  0.29 
0.31 
0.80 

9.9928482 
9.9928788 
9.9929100 

■1-13.3 
13.9 
13.6 

4  26  45.19 
4  22  49.28 
4  18  53.87 

16 
17 
18 

16 
17 
18 

296  36  12.9 

297  37  19.3 

298  38  24.9 

86    7.2 
37  13.5 
88  19.0 

153.78 
153.75 
153.73 

+  0.26 
0.20 
0.11 

9.9929433 
9.9929782 
9.9930147 

■1-14.3 
14.9 
16.5 

4  14  57.46 
4  11     i:55 
4    7    5.64 

19 
20 
21 

19 
20 
21 

299  39  29.7 

300  40  33.7 

301  41  86.7 

39  28.6 

40  27.3 

41  80.1 

153.69 
153.65 
153.61 

+  0.01 

-0.11 

0.24 

9.9930529 
9.9930927 
9.9931343 

+  16.3 
17.0 
17.7 

4    3    9.78 
3  59  13.82 
3  55  17.91 

22 
23 
24 

22 
23 
24 

802  42  88.7 
303  43  39.6 
804  44  39.3 

42  81.9 

43  32.7 

44  32.3 

153.56 
153.51 
153.46 

-0.37 
0.50 
0.62 

9.9931777 
9.9932231 
9.9932705 

■1-18.5 
19.3 
30.8 

3  51  22.00 
3  47  26.09 
3  43  30.18 

25 
26 
27 

25 
26 
27 

305  45  87.8 

806  46  85.3 

807  47  81.6 

45  80.7 

46  28.0 

47  24.2 

153.41 
153.37 
153.!)3 

-0.72 
0.79 
0.83 

9.9933201 
9.9933720 
9.9934263 

■(-31.1 
33.1 
83.1 

3  39  34.26 
3  35  38.85 
8  31  42.44 

28 
29 
90 
81 

28 
29 
30 

a; 

808  48  26.7 

809  49  20.6 

810  50  13.3 
311  51    4.9 

48  19.2 

49  13.0 

50  5.6 
50  57.1 

158.37 
153.39 
153.17 
153.13 

-0.84 
0.82 
0.77 
0.69 

9.9934831 
9.9935424 
9.9936042 
9.9936686 

■»-a4.8 
85.3 
36.3 
87.3 

8  27  46.53 
3  23  50.61 
3  19  54.70 
8  15  58.79 

32 

32 

312  51  55.5 

51  47.6 

153.09 

-0.59 

9.9937355 

■1-88.3 

8  12    2.90 
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Um 
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• 

THE 

MOON'S 

8EMIDIAMETEB. 

HOBIZOMTAL  PABAIXAZ. 

X7PPJEB  TBANSIT. 

AGE. 

KOOB. 

Ifidnigbt. 

Hoon. 

Diff.  for 
IBoor. 

Midnight. 

Biff,  fbr 
1  Hoar. 

Meridian  of 
Qreenwioh. 

Diff.  for 
IHoor. 

Kooo. 

1 
2 
3 

16  48'7 
16  36.5 
16  24.8 

16  40/7 
16  31.1 
16  17.8 

6i'  iro 

60  50.4 
60    7.6 

u 

-0.72 
1.47 
9.04 

6l'    6!o 
60  30.7 
59  41.7 

n 
-  1.11 

1.78 
2.23 

h      m 

12  50.1 

13  49.6 

14  45.6 

2.64 
2.42 
2.26 

d 
14.9 
15.9 
16.9 

4 
5 
6 

16  10.2 
15  54.1 
15  38.2 

16    2.2 
15  46.1 
15  30.7 

59  13.8 
58  15.0 
57  16.6 

-8.37 
9.47 
2.36 

58  44.7 
57  45.6 
56  48.8 

-2.46 
2.43 
2.25 

15  38.1 

16  27.7 

17  15.1 

2.12 
2.01 
1.94 

17.9 
18.9 
19.9 

7 
8 
9 

15  23.5 
15  10.8 
15    05 

15  16.9 
15    5.4 
14  56.4 

56  22.6 
55  35.9 
54  58.1 

-2.11 
1.76 
1.37 

55  58.2 
55  15.8 
54  42.8 

-  1.94 
1.57 
1.17 

18     1.0 

18  46.4 

19  31.8 

1.90 
1.89 
1.90 

20.9 
21.9 
22.9 

10 
11 
12 

14  52.8 
14  47.7 
14  44.8 

14  49.9 
14  46.0 
14  44.2 

54  29.8 
54  10.8 
54    0.4 

-0.98 

0.60 

-0.27 

54  19.1 
54    4.6 
53  58.2 

-0.79 

0.43 

-0.1 1 

20  17.6 

21  4.0 
21  51.0 

1.92 
1.95 
1.97 

23.9 
24.9 
25.9 

13 
14 
15 

14  44.1 
14  45.2 
14  47.9 

14  44.5 
14  46.4 
14  49.7 

53  57.8 

54  1.9 
54  11.6 

+  0.04 
0.29 
0.51 

53  59.1 

54  6.1 

54  18.3 

+  0.17 
0.40 
0.60 

22  38.5 

23  26.0 
6 

1.98 
1.98 

26.9 
27.9 
28.9 

16 
17 
18 

14  51.8 

14  56.9 

15  3.0 

14  54.2 

14  59.8 

15  6.4 

54  26.1 

54  44.7 

55  7.2 

+  0.69 
0.86 
1.01 

54  34.9 

54  55.5 

55  19.8 

+  0.77 
0.93 
1.09 

0  13.2 

1  0.0 
1  46.1 

1.96 
1.93 
1.91 

0.1 
1.1 
2.1 

19 
20 
21 

15  10.1 
15  18.3 
15  27.6 

15  14.1 
15  22.8 
15  32.6 

55  33.4 

56  3.5 
56  37.5 

+  1.17 
1.33 
1.49 

55  48.0 

56  20.0 
56  55.9 

+  1.25 
1.42 
1.57 

2  31.9 

3  17.7 

4  4.0 

1.90 
1.91 
1.95 

3.1 
4.1 

5.1 

22 
23 
24 

15  37.9 

15  49.0 

16  0.6 

15  43.4 

15  54.8 

16  6.4 

57  15.3 

57  56.2 

58  38.8 

+  1.65 
1.74 
1.77 

57  35.5 

58  17.4 

59  0.0 

+  1.71 
1.77 
1.74 

4  51.6 

5  41.2 

6  33.5 

2.02 
2.12 
2.24 

6.1 
7.1 
8.1 

25 

26 

27 

16  12.0 
16  22.2 
16  30.2 

16  17.3 
16  26.6 
16  33.0 

59  20.6 

59  58.2 

60  27.5 

+  1.67 
1.42 
0.98 

59  40.2 

60  14.2 
60  37.7 

+  1.67 
1.22 
0.70 

7  28.9 

8  27.2 

9  27.8 

2.38 
2.49 
2.55 

9.1 
10.1 
11.1 

28 
29 
30 
31 

16  34.8 
16  35.2 
16  30.9 
16  22.3 

16  35.6 
16  33.6 
16  27.1 
16  16.7 

60  44.3 
60  45.6 
60  30.0 
59  58.5 

+  0.39 

-0.30 

0.99 

1.60 

60  47.1 
60  39.9 
60  16.1 
59  37.8 

+  0.06 

-0.65 

1.31 

1.84 

10  29.1 

11  29.5 

12  27.6 

13  22.9 

2.54 
2.48 
2.2)6 
2.24 

12.1 
13.1 
14.1 
15.1 

32 

16  10.3 

16    3.4 

59  14.4 

-2.03 

58  49.0 

-2.17 

14  15.3 

2.13 

16.1 
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THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Honx. 

BightAB0«ll8ioil. 

DMtfor 
IHinute. 
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DUtfor 
1  Minute. 

Boar. 

Rl«rht  Ascension. 
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1  Minute. 

Dedination. 
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1  Minute. 

• 

THUBSDAT  1. 

SATUEDAY  3. 

li    m     8 

8 

O         1         ft 

w 

h    m     8 

8 

_      o        $        n 

$i 

0 

7    3  42.56 

S.M93 

N.17  38  27iJ 

3.890 

0 

9    5  .58.81 

9.4937 

N.12  24  53.7 

8.747 

1 

7    6  21.44 

8.0464 

17  34  34.8 

3J)5] 

1 

9    8  24.06 

9.4180 

12  16    6.8 

8.816 

2 

7    9    0.13 

SMM33 

17  30  33.8 

Ajm 

2 

9  10  48.97 

9.4193 

12    7  15.8 

8.884 

3 

7  11  38.63 

8UM01 

17  26  25.1 

4.900 

3 

9  13  13.54 

9.4067 

11  58  20.7 

8.951 

4 

7  14  16.94 

9.6367 

17  22    8.7 

4.337 

4 

9  15  37.77 

9.4011 

11  49  21.7 

0U)15 

5 

7  16  55.04 

9.6333 

17  17  44.7 

4.463 

5 

9  18     1.67 

9.3955 

11  40  18.9 

0.078 

6 

7  19  32.94 

9.6999 

17  13  13.2 

4.588 

6 

9  20  25.23 

9.3808 

11  31  12.3 

0.141 

7 

7  22  10.63 

9.0963 

17    8  34il 

4.713 

7 

9  22  48.45 

9.3849 

11  22    2.0 

9.901 

8 

7  24  48.10 

9.6997 

17    3  47.7 

4.837 

8 

9  25  11.34 

9.3766 

11  12  48.2 

9.959 

9 

7  27  25.35 

9.6169 

16  58  53.8 

4J)50 

9 

9  27  33.89 

9.3730 

11    3  30.9 

9.317 

10 

7  30    2..V 

9.6150 

16  53  52.6 

hMl 

10 

9  29  56.10 

9^674 

10  54  10.1 

9J74 

11 

7  32  39.15 

9.6110 

16  48  44.1 

5.909 

11 

9  32  17.98 

9J6I8 

10  44  46.0 

9.498 

12 

7  35  15.69 

16  43  28.4 

6.391 

12 

9  34  3J).52 

9J3569 

10  35  18.7 

9.489 

13 

7  37  51.98 

9.6098 

16  38    5.6 

5.430 

13 

9  37    0.73 

9.3507 

10  25  48.2 

9.534 

14 

7  40  28.03 

9.5067 

16  32  a5.8 

5.556 

14 

9  39  21.61 

9.3459 

10  16  14.6 

9Ji84 

15 

7  43    3.83 

9.5945 

16  26  58i) 

5.679 

15 

9  41  42.15 

9.3396 

10    6  38.1 

9.633 

16 

7  45  3937 

9.5001 

16  21  15.1 

5.787 

16 

9  44    2.36 

9.3349 

9  56  58.7 

9.681 

17 

7  48  14.64 

9.5856 

]<>  15  24.5 

5.899 

17 

9  46  22.25 

9.3987 

9  47  16.4 

9.798 

18 

7  50  49.64 

9.5811 

16    9  27JJ 

64)11 

18 

9  48  41.81 

9.3939 

9  37  31.3 

P.773 

19 

7  53  24.37 

9.5785 

16    3  23.2 

6.193 

19 

9  51     1.04 

9.3178 

9  27  43.6 

9.817 

20 

7  55  58.82 

9.5719 

15  57  12.5 

6.939 

20 

9  53  19.95 

9.3194 

9  17  53.3 

9.859 

21 

7  58  33.00 

9.5679 

15  50  .55.3 

6JM1 

21 

9  55  38.53 

9.3070 

9    8    0.5 

9.000 

22 

8     1     6.89 

9.5694 

15  44  31.6 

6.448 

22 

9  57  .56.79 

9.3017 

8  .58    5.3 

0.940 

23 
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23 
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N.  8  48    7.7 
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0 

8    6  13.80 

9.5597 

N.15  31  25.1 
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0 

10    2  32.36 

9.9919 

N.  8  38    7.9 

10.015 

I 

8    8  46.81 

9.5478 

15  24  42.5 

6.769 

1 

10    4  49.67 

9.9850 

8  28    5.9 

10.051 

2 

8  11  19.53 

9.5498 

15  17  53.7 

6.864 

2 

10    7    6.66 

9.9806 

8  18    1.8 

10U)86 

3 

8  13  51.95 

9.5377 

15  10  .58.8 

6.964 

3 

10    9  23.34 

9.9754 

8    7  55.6 

10.110 

4 

8  16  24.06 

9.6396 

15    3  58.0 

IMQ 

4 

10  11  39.71 

9.9703 

7  57  47.5 

10.151 

5 

8  18  55.86 

9.5975 

14  56  51.3 

7.161 

5 

10  13  55.77 

9.9659 
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4.831 

23 

17  25  35..52 

9.0797 

18  23  34.8 

1.049 
0.960 

24 

15  40    7.10 

9.0998 

8.16    5  14.0 

4.756 

24 

17  27  3JI.90 

9.0733 

8.18  24  34.9 

VIIL 
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GBEENWIOH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSIOK  AND  DECLINATION. 

Hoar. 

DUtfor 
IMimito. 

DeoUnattim. 

DUtfor 
IHinute, 

Hour. 

Bight  Aaeensioii. 

Difllfor 
IHI&ttte. 

DsoUiMtkni. 

Diftfor 
IKSwite. 

« 

TU 

E8DA 

YlJIl 

THUBSDAY  15. 

1i    m     8 

8 

O        t        «r 

tf 

fa    m     8 

8 

O         /         t/    * 

u 

0 

17  27  39^ 

9una3 

8.18  24  34.9 

04B0 

0 

19    7  28.70 

94y3iO 

8.17  33  24.0 

34776 

1 

17  29  44.'« 

9.0730 

18  25  29.9 

0.875 

1 

19    9  33.30 

9.0764 

17  30  17.0 

3.167 

2 

17  31  48.77 

8Uy745 

18  26  19.9 

0.709 

2 

19  11  37.87 

9.07B0 

17  27    5.1 

3.930 

3 

17  33  53.26 

9.0751 

18  27    4.9 

0.708 

3 

19  13  42.41 

94)754 

17  23  48.3 

3.391 

4 

17  35  57.78 

9.0TS6 

18  27  44.8 

0.6B3 

4 

19  15  46.92 

9.0740 

17  20  2a6 

3.409 

5 

17  38    2.33 

9.0761 

18  28  19.7 

0.539 

5 

19  17  51.40 

9.0743 

17  17    0.1 

3.489 

6 

17  40    &91 

9.0706 

18  28  4.9.5 

0.406 

6 

19  19  55.84 

94)736 

17  13  28.7 

3.563 

7 

17  42  11.52 

9.0771 

18  29  14.3 

0.371 

7 

19  22    0.25 

94)739 

17    9  52.5 

34)43 

8 

17  44  16.16 

9Ur776 

18  29  34.0 

0.986 

8 

19  24    4.62 

9.0796 

17    6  11.5 

3.783 

9 

17  46  20.82 

9.0779 

18  2a  48.6 

0.901 

9 

19  26    8.96 

9.0790 

17    2  25.7 

33)9 

10 

17  48  25.51 

94)783 

18  29  58.1 

0.117 

10 

19  28  ia26 

94)713 

16  58  35.1 

3.888 

11 

17  50  30.22 

9.07S7 

18  30    2.6 

-0.039 

11 

19  30  17.52 

'    9.0707 

16  54  39.8 

3.969 

12 

17  52  34.95 

9.0790 

18  30    2.0 

4-0.069 

12 

19  32  21.75 

9.0701 

16  50  39.7 

4.041 

13 

17  54  39.70 

9jm9 

18  29  56.3 

0.137 

13 

19  34  25.93 

94)004 

16  46  34.9 

4.190 

14 

17  56  44.47 

9Ur797 

18  29  45.5 

0.9S9 

14 

19  36  30.07 

9.0687 

16  42  25.3 

4.199 

15 

17  58  49.27 

9.0601 

18  29  29.6 

0.307 

15 

19  38  34.17 

94)670 

16  38  11.0 

4.977 

16 

18    0  54.08 

9.0604 

18  29    8.6 

0.309 

16 

19  40  38.22 

9.0679 

16  33  52.1 

4.354 

17 

18    2  5a91 

9.0606 

18  28  42.6 

0.478 

17 

19  42  42.23 

9.0665 

16  29  28.5 

4.439 

18 

18    5    a75 

9.0607 

18  28  11.5 

0.961 

18 

19  44  46.20 

94)657 

16  25    0.3 

44)09 

19 

18    7    8.60 

9.0600 

18  27  ai.3 

0.646 

19 

19  46  50.12 

9.0649 

16  20  27.4 

4.586 

20 

18    9  ]a46 

9.0619 

18  26  54.0 

0.731 

20 

19  48  53.99 

94)649 

16  15  49i) 

4.669 

21 

18  11  18.34 

9.0614 

18  26    7.6 

0.816 

21 

19  50  57.82 

9.0634 

16  11     7.9 

4.738 

22 

18  13  23.23 

9.0615 

18  25  lai 

0.901 

22 

19  53    1,60 

9.0696 

16    6  21.3 

4.814 

23 

18  15  28.12 
WEI 

9.0615 

S.18  24  19.5 
AY  14, 

0.966 

23 

19  55    5.33 

F] 

94)617 

BIDAl 

S.16    1  30J2 

:  16. 

4.800 

0 

18  17  33.01 

90)616 

8.18  23  17.8 

1.071 

0 

19  S7    9.01 

9.0660 

8.15  56  34.5 

44)66 

1 

18  19  37.91 

9U)6I7 

18  22  11.0 

1.105 

1 

19  59  12.64 

9.0601 

15  51  34.3 

5.041 

2 

18  21  42.81 

9.0617 

18  20  59J2 

1.999 

2 

20    1  16.22 

9.0S99 

15  46  29.6 

6.115 

3 

18  23  47.72 

9.0816 

18  19  42.3 

1.394 

3 

20    3  19.75 

9.0584 

15  41  20.5 

5.188 

4 

18  25  5^63 

9.0618 

18  18  20.3 

1.400 

4 

20    5  2a23 

9.0576 

15  36    7.0 

5.969 

5 

18  27  57.54 

9.0617 

18  16  53.2 

1.403 

5 

20    7  26.66 

9.0667 

15  30  49.0 

5.337 

6 

18  30    2.44 

9.0617 

18  15  21.1 

1.577 

6 

20    9  30.03 

9.0556 

15  25  26.6 

5.410 

7 

18  32    7.34 

9.0816 

18  13  43.9 

1.669 

7 

20  11  33.35 

9.0640 

15  19  59.8 

5.489 

8 

18  34  12.23 

9.0614 

18  12    1.7 

1.746 

8 

20  13  3a62 

9.0541 

15  14  28.7 

5.554 

9 

18  36  17.11 

94)613 

18  10  14.4 

1.830 

9 

20  15  a9.84 

9.0539 

15    8  53.3 

5.686 

10 

18  38  21.99 

9.0619 

18    8  22.1 

1.914 

10 

20  17  43.00 

9.0699 

15   3  ia6 

5.607 

11 

18  40  26.86 

9.0611 

18    6  24,7 

1.908 

11 

20  19  46.11 

9.0513 

14  57  29.6 

5.76H 

12 

18  42  31.72 

9.0b00 

18    4  22.3 

94)69 

12 

20  21  49.16 

9.0504 

14  51  41.4 

5.830 

13 

18  44  36.57 

9.0607 

18    2  14.9 

9.166 

13 

20  23  52.16 

9.0495 

14  45  48.9 

5.910 

14 

18  46  41.40 

9.0604 

18    0    2.4 

9.950 

14 

20  25  55.10 

9.0486 

14  39  52.2 

5.979 

15 

18  48  46i22 

9.O808 

17  57  44.9 

9.33^ 
9.416 

15 

20  27  57.99 

9.0477 

14  33  51.4 

6.046 

16 

18  50  51.02 

9;0790 

17  55  22.4 

16 

20  30    0.82 

9  0467 

14  27  46.4 

6.117 

17 

18  52  55.80 

9.0706 

17  52  55.0 

9.409 

17 

20  32    a60 

9.0458 

14  21  37.3 

6.186 

18 

18  55    0.57 

94)789 

17  50  22.6 

9.583 

18 

20  34    a32 

9.0440 

14  15  24.1 

6.954 

19 

18  57    5.32 

94)780 

17  47  45.2 

9.665 

19 

20  36    8.99 

9^0440 

14    9    6.8 

6.361 

20 

18  59  10.04 

9.0785 

17  45    2.8 

9.747 

20 

20  38  11.60 

9.0430 

14    2  45.5 

6.368 

21 

19    1  14.74 

94)789 

17  42  15.5 

9.669 

21 

20  40  14.15 

9.0491 

13  56  20.2 

6.496 

22 

19    3  19.42 

9.0776 

17  39  23.3 

9.919 

22 

20  42  16.65 

94)419 

13  49  50.9 

6.599 

23 

19    5  24.07 

9.0773 

17  36  26.1 

9.994 

23 

20  44  19.10 

9.0403 

13  43  17.6 

6.567 

24 

19    7  28.70 

9.0769 

S.17  33  24.0 

3.076 

24 

20  46  21.49 

9.0394 

8. 13  36  40.4 

6.659 
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IX. 


GEBENWICH  MEAN  TTME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Bight  Aflcenaian. 

DiiKfor 
IMinvte. 

DeclinatioiL 

Diftfor 
IMinate. 

Hour. 

RightA8Q€mi0D. 

Dlitfor 
iMinnte. 

Declination. 

Diff.  for 
1  Minute. 

RAH 

WiSDl 

LY  17. 

MONDAY  19. 

1i    m     8 

R 

0          t         /» 

*/ 

h    m     8 

8 

O         t         ft 

tt 

0 

30  46  31.49 

9.0MH 

S.13  36  40.4 

6.669 

0 

33  33  32.68 

9.0097 

a  7  12    1.0 

9.159 

1 

30  48  3;).83 

9.0085 

13  39  59.3 

6.717 

1 

33  35  33.26 

9.0097 

7    2  .50.3 

0.197 

2 

30  50  36.11 

9.0375 

13  33  14.3 

6.789 

3 

33  37  3:^.84 

9.r006 

6  5S  37.3 

9.935 

3 

30  53  38.33 

9.0306 

13  16  35.5 

6.845 

3 

33  39  34.41 

9.0086 

6  44  23.1 

9.271 

4 

30  54  30.50 

9.0357 

13    9  33.9 

6.908 

4 

33  31  34.98 

9.0096 

6  a5    4.8 

9.307 

5 

30  56  33.(53 

9.0346 

13    3  36.5 

6.071 

5 

33  33  35.,56 

9.0097 

6  25  4.5.3 

9.349 

6 

30  58  34.68 

9.0339 

13  55  .m3 

7.034 

6 

33  a5  36.14 

9.0097 

6  16  23.7 

9J3m 

7 

31    0  36.69 

9.0331 

13  48  33.4 

7.006 

7 

33  37  36.73 

9.0098 

6    7    0.1 

9.411 

8 

31    3  38.65 

9.0399 

13  41  34.8 

7.157 

8 

33  39  37.31 

9.0099 

5  .57  34.4 

9.445 

9 

31    4  40.55 

9.0313 

13  34  13.5 

7.918 

9 

33  41  37.91 

9.0101 

5  48    6.7 

9.478 

]0 

31    6  43.40 

9.0304 

13  36  58.6 
l3  19  40.1 

7J878 

10 

33  43  38.53 

9.0103 

5  38  37.0 

9.510 

11 

31     8  44.30 

9.0908 

7.338 

11 

23  45  39.15 

9.0106 

5  29    5.5 

9.541 

12 

31  10  45.95 

9.0987 

12  13  18.0 

7.307 

13 

23  47  39.79 

9.0108 

5  19  33.1 

9.579 

13 

31  13  47.65 

9.0979 

13    4  53.4 

7.456 

13 

33  49  30.45 

9.0111 

5    9  .56.8 

9jm 

14 

31  14  49.30 

9.0971 

11  .57  33.3 

7.515 

14 

33  51  31.13 

9.0114 

5    0  19.8 

9.631 

J5 

31  16  50.90 

9.0909 

11  49  50.6 

7.573 

15 

22  53  31.82 

9.0117 

4  50  41.1 

9.659 

16 

31  18  53.45 

9.0954 

11  43  14.5 

7.630 

16 

22  ,55  32..54 

9.0199 

4  41    0.7 

9.688 

17 

31  30  53.95 

9.0947 

11  34  35.0 

7.686 

17 

23  57  33.29 

9.0197 

4  31  18.6 

9.716 

18 

31  33  55.41 

9.0939 

11  36  53.3 

7.749 

18 

23  59  34.07 

9.0139 

4  21  34.8 

9.743 

19 

31  34  56.83 

9.0939 

11  19    6.0 

7.797 

19 

33    1  34.88 

9.0137 

4  11  49.4 

9.709 

30 

31  36  58.19 

9.0994 

11  11  16.5 

7.853 

20 

23    3  .35.72 

9.0143 

4    2    2.5 

9.794 

31 

31  38  .59.51 

9.0917 

11    3  33.6 

7.908 

31 

23    5  36.60 

9.0149 

3  .52  14.1 

9.619 

33 

31  31    0.79 

StMlO 

10  55  37.5 

7J161 

33 

2ii    7  37.51 

9.0156 

3  43  34.3 

9.843 

33 

31  33    3.03 
SI 

9.0909 

JNDAI 

8.10  47  38J8 
r  18. 

8.014 

33 

23    9  38.47 

9.0163 

ESDA 

S.  3  33  33.9 
Y20. 

9.866 

0 

21  a5    3.33 

9.0195 

S.10  39  35.8 

8.067 

0 

r  23  11  39.47 

9.0170 

S.  3  33  40.3 

9.888 

1 

31  37    4.37 

9.0189 

10  31  20.2 

8.119 

1 

23  13  40.51 

9.0178 

3  13  46.3 

9.911 

3 

31  39    5.49 

9.0183 

10  33  11.5 

8.179 

3 

23  15  41.60 

9.0186 

3    3  51.0 

9.939 

3 

31  41    6.57 

9.0177 

10  14  59.6 

8.993 

3 

23  17  42.74 

9.0104 

3  53  .54.4 

9.953 

4 

31  43    7.61 

9.0170 

10    6  44.7 

8.973 

4 

23  19  43.93 

9.0903 

3  43  56.6 

9.973 

5 

31  45    8.61 

9.0164 

9  58  36.8 

8.399 

5 

23  21  45.18 

9.0919 

3  33  57.7 

9.999 

6 

31  47    9.58 

9.0159 

9  50    6.0 

6.379 

6 

23  23  46.48 

9.0999 

3  33  .57.6 

10.011 

7 

31  49  10.53 

9.0154 

9  41  43.3 

6.491 

7 

23  25  47.84 

9.0339 

3  13  56.4 

10.098 

8 

31  51  11.43 

9.0146 

9  33  1.5.5 

8.470 

8 

23  27  49.26 

9.0943 

2    3  54.3 

10.045 

9 

31  53  13.30 

9.0143 

9  34  45.8 

8.518 

9 

23  29  50.75 

9.0954 

1  53  51.0 

lOUNB 

10 

31  55  13.14 

9.0138 

9  16  13.3 

8.564 

10 

23  31  52;il 

9U)966 

1  43  46.8 

10.077 

11 

31  57  ia96 

9.0134 

9    7  38.1 

8.610 

11 

23  33  5a94 

9.0978 

1  33  41.7 

10.099 

13 

31  59  14.75 

9.0199 

8  59    0.1 

8.656 

13 

23  35  .5,5.64 

9.0990 

1  33  35.8 

10.106 

13 

33    1  15.51 

9.0195 

8  50  19.3 

6.709 

13 

23  37  ,57.42 

9.0309 

1  13  39.0 

10.190 

14 

33    3  16.35 

9.0199 

8  41  35.8 

8.747 

14 

23  39  59.37 

9.0316 

1    3  31.4 

10.133 

15 

33    5  16.W 

9.0118 

8  33  49.7 

6.700 

15 

23  42    1.30 

9.0399 

0  53  13.0 

10.145 

16 

33    7  17.67 

9.0115 

8  34    1.0 

6.833 

16 

33  44    3.33 

9.0843 

0  43    4.0 

10.156 

17 

33    9  18.35 

9.0119 

8  15    9.7 

8.876 

17 

3:)  46    5.:)3 

9.0357 

0  31  54.3 

10.167 

18 

33  11  19.01 

9.0106 

8    6  15.8 

8.919 

18 

33  48    7.51 

9.0379 

0  31  44.0 

10.177 

19 

33  13  19.65 

9.0106 

7  57  19.4 

8.961 

19 

23  50    9.79 

9.0388 

0  11  33.1 

10.186 

20 

33  15  30.38 

9.0104 

7  48  30.5 

9.009 

30 

23  .52  12.17 

9.0404 

S.  0    1  31.7 

10.194 

31 

33  17  30.90 

9.0109 

7  39  19.3 

9.049 

31 

23  54  14.64 

9.0490 

N.  0    8  50.1 

10.901 

33 

33  19  31.50 

9.0089 

7  iU)  15.5 

9.083 

33 

23  56  17.21 

9.0437 

0  19    3.4 

10.S08 

33 

22  21  33.09 

9.0008 

7  31    9.4 

9.191 

33 

23  58  19.89 

9.0455 

0  39  15.1 

10.914 

34 

33  33  33.68 

9.0007 

8.  7  13    1.0 

9.150 

34 

0    0  22.67 

9.0473 

N.  0  39  38.1 

10.919 

X. 
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geee:nwioh  mean  time. 

TITE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

BlghtABOenaion. 

Dim  for 
IHinitte. 

DeeUnatUm. 

Difllfor 
IMinute. 

Hoar. 

KightABoensioa. 

Difllfor 
IMinate. 

Diiffor 
IHinate. 

WEI 

)NEai] 

>AY  21. 

PEIDAT  23. 

h    m     B 

8 

o       0       n 

» 

h    m     H 

■ 

O          /         // 

0 

0    0  22.67 

9UM73 

N.  0  39  28.1 

10J919 

0 

1  41  a5.04 

9.1877 

N.  8  40  28.8 

9'486 

1 

0    2  25.56 

9.0491 

0  49  41.4 

10.994 

1 

1  43  4a42 

9.1917 

8  49  56.8 

9.447 

2 

0    4  28.56 

9.Q609 

0  59  55.0 

10.998 

2 

1  45  58.04 

9.1957 

8  59  22.5 

9.408 

3 

0    6  31.67 

9.0698 

1  10    8.8 

10.931 

3 

1  48    9.91 

9.1908 

9    8  45.8 

9.368 

4 

0    8  34.90 

9.0M8 

1  20  22.7 

10S3S 

4 

1  50  22.02 

9.9039 

9  18    6.7 

9..197 

5 

0  10  38.25 

9.0568 

1  30  36.7 

10.934 

5 

1  52  34.38 

9.908^ 

9  27  25.1 

9.985 

6 

0  12  41.71 

9.0588 

1  40  50.8 

10.935 

6 

1  54  47.00 

9.9194 

9  36  40.9 

9.943 

7 

0  14  45,30 

9.0600 

1  51    4.9 

10.934 

7 

1  56  59.87 

9.9167 

9  45  54.2 

9.199 

8 

0  16  49.02 

9.0631 

2    1  18.9 

10.939 

8 

1  59  13.00 

9ja909 

9  55    4.8 

9.153 

9 

0  18  52.87 

9.0653 

2  11  32.8 

10.931 

9 

2    1  26..38 

9.9959 

10    4  12.6 

9.107 

10 

0  20  56.85 

9.0675 

2  21  46.6 

10.999 

10 

2    3  40.02 

9J9996 

10  13  17.6 

9.060 

11 

0  23    0.97 

9.0608 

2  32    0.3 

104B7 

11 

2    5  5:)i)3 

9.9340 

10  22  19.8 
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SAG 

9JM00 
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9.1797 

8  21  26.1 

9.558 

22 

3  26  57.58 

9.4000 

15    0    6.4 

6.633 

23 

1  39  23.90 
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OEEBNWICH  MEAN  TIME. 

THK  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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9.5094 

17    2  54.5 

4.445 

20 

6  24  34.68 
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3.909 

6 

6  50  4a63 
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9.569 

12 

7    6  22.63 

9.6043 

17  32    1.2 

3.796 

13 

5    4    1.42 

9.5650 

18    1  44.7 

9.437 

13 

7    8  58.84 

9.6097 

17  28  13.8 

3.853 

14 

5    6  a5.41 

9.5681 

18    4    7.2 

9.319 

14 

7  11  34.95 

9.0000 

17  24  18.8 

30)80 

15 

5    9    9.59 

9.5719 

18    6  22.2 

9.167 

15 

7  14  10.95 
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GBEENWICH  MEA^  TIMB. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 
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m.      7    15    36.6 

9 
10 

9    043^ 
9    3  11.16 

9.4569 
9.4517 

12  48  29J2 
12  39  56.4 

8.507 
8.585 

<r  liaBt  Quarter .    •  h 

11 

9    5  38.13 

9.4473 

12  31  19.0 

6.669 

%  New  Moon    •    .    . 

.    15    20    36.5 

12 

9    8    4.84 

9.4498 

12  22  37.0 

8.737 

3>  First  Quarter     •    • 

•    23    13    26JI 

13 

9  10  31.27 

9.4389 

12  13  50.5 

8.819 

14 

9  12  57.43 

9.4337 

12    4  59.6 

8.885 

O  Full  Moon     •    .    • 

.    30      4    ] 

19.2 

15 

9  15  2S\J^2 
9  17  48.93 

9.4909 

11  56    4.3 

11  47    4.8 

8.957 

16 

9.4946 

0.096 

17- 

9  20  14.27 

9.4900 

11  38    1.2 

00)04 

in.    12    20.8 

18 
19 

9  22  39.33 
9  25    4.11 

9.4153 
9.4107 

11  28  53.5 
11  19  41.8 

0.169 
0.998 

<C  Apogee.    .    •    .  /i 

20 
21 

9  27  98,62 

9.4061 

11  10  26i2 

9.999 

C  Perigee 

•  28  las 

9  29  52.85 

9.4015 

11     1    6.8 

0.355 

22 

9  32  ia80 

9.3968 

10  51  43.6 

9.417 

23 

9  34  40.47 

9:3999 

10  42  16.8 

9.477 

24 

9  37    3,86 

9.3875 

N.IO  32  4a4 

9J)36 

14 
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XIII. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

- 

PI 

P.L. 

P.L. 

P.L. 

P.L. 

•Name  and  DiTOOfcioii   1 

Noon. 

of 

mh. 

of 

VP^. 

of 

DDu 

of 

of  Olijeot. 

Dim 

Dim 

Dur. 

Di£r. 

1 

aArietis 

W. 

70  29    2 

9000 

.  72  20  1# 

jU94 

74  11  2(i 

90O8 

76    2'2§ 

9104 

Regiilus 

E. 

43  18  29 

9000 

41  24  54 

9007 

39  31  31 

9015 

37  38  21 

8095 

JUPITEK 

E. 

5&  43  28 

1986 

48  49  31 

1993 

46  55  45 

9001 

45    2  12 

90»9 

Spica 

E. 

96  48  31 

19M 

94  54  35 

1999 

93    0  48 

1909 

91    7  12 

9006 

2 

a  Arietis 

W. 

85  14  53 

9148 

87    4  39 

9150 

88  54    8 

9179 

90  43  18 

9184 

Jupiter 

E. 

a5  :)8  18 

9067 

33  46  28 

9088 

31  55     1 

9098 

30    3  59 

8115 

Spica 

E. 

81  42  29 

9066 

79  50  20 

9067 

77  58  30 

9079 

76    6  59 

8098 

3 

Pollux 

W. 

25  53  12 

9641 

27  31  12 

9601 

29  10    5 

9579 

30  49  38 

8561 

Spica 

E. 

66  54  44 

9167 

65    5  27 

9163 

63  16  34 

8900 

61  28    7 

8917 

ADtares 

E. 

112  25  35 

8919 

no  37  36 

9934 

108  49  59 

9949 

107    2  45 

9865 

Venus 

E. 

118  36  26 

9568 

116  56  25 

9570 

115  16  49 

9588 

113  37  38 

8807 

4 

Pollux 

W. 

39  12  11 

9580 

40  52  56 

9583 

42  3&  37 

9589 

44  14  10 

8537 

Spica 

E. 

52  32  26 

9309 

50  46  40 

8398 

49    1  22 

9348 

47  16  33 

8368 

Antares 

E. 

98  12  37 

9359 

96  27  53 

9370 

94  43  a5 

9388 

92  59  43 

8407 

Venus 

E. 

105  28  10 

9703 

103  51  36 

9795 

102  15  29 

8746 

100  39  50 

9767 

Sun 

E. 

134  38    5 

9656 

133    0  26 

9675 

131  23  12 

9604 

129  46  24 

8713 

5 

Pollux 

W. 

52  33  44 

9501 

54  12  51 

9605 

55  51  39 

9619 

57  30    8 

8634 

Spica 

E. 

38  39  37 

9470 

36  57  41 

9491 

a5  16  15 

9519 

33  a5  18 

8533 

Antiires 

E. 

84  27  14 

9504 

82  46    7 

9594 

81    5  27 

9544 

79  25  15 

8564 

Venus 

E. 

92  48  32 

9673 

91   15  39 

9804 

89  43  13 

9916 

88  11  15 

9038 

Sun 

E. 

121  48  51 

9819 

120 .14  39 

9833 

118  40  54 

8853 

117    7  35 

9873 

6 

Pollux 

W. 

65  37  28 

9710 

67  13  54 

9796 

68  49  59 

9743 

70  25  42 

8750 

Reguliis 

JUPITEK 

W. 

28  44  55 

96ll 

30  22  54 

9667 

32    032 

8679 

33  37  49 

9687 

W. 

21  38  28 

9656 

23  16    7 

9665 

24  53  34 

8676 

26  30  46 

9688 

Antares 

E. 

71  11    6 

9663 

69  33  37 

9683 

67  56  34 

9703 

66  19  58 

9799 

Venus 

E. 

8038    7 

3043 

79    8  47 

3063 

77  39  52 

8084 

76  11  23 

3105 

Sun 

E. 

109  27  25 

9973 

107  56  39 

9993 

106  26  17 

3013 

104  56  20 

3099 

7 

Pollux 

W. 

78  19    5 

9838 

79  52  44 

9859 

81  26    4 

9867 

82  59    5 

9889 

Regulus 

W. 

41  39    6 

9766 

43  14  20 

9779 

44  49  15 

8795 

46  23  50 

9809 

Jupiter 

W. 

34  32  29 

9755 

36    7  56 

9760 

37  43    4 

8783 

39  17  54 

9787 

Antiu^s 

is. 

58  23  23 

9818 

56  49  19 

9838 

55  15  40 

8856 

53  42  25 

9876 

Venus 

E. 

68  54  58 

3900 

67  28  49 

9910 

66    3    2 

3937 

64  37  37 

9955 

Suit 

£. 

97  32  25 

3194 

96    4  45 

9149 

94  37  26 

3158 

93  10  27 

9176 

6 

Regulus 
Jupiter 

W. 

54  12    8 

9878 

55  44  55 

9801 

57  17  26 

9903 

56  49  41 

9915 

•W. 

.47    7  41 

9809 

48  40  48 

9874 

50  13  40 

9886 

51  46  17 

9808 

Antares 

E. 

46    2  13 

9969 

44  31  22 

9089 

43    0  56 

9000 

41  30  54 

3098 

Venus 

E\ 

57  35  32 

3338 

56  12    4 

3358 

54  48  53 

3368 

53  26    0 

3389 

Sun 

E. 

86    027 

3854 

84  35  22 

3969 

83  10  34 

9989 

81  46    2 

9996 

9 

Regulus  ' 
Jupiter 

W. 

66  27  17 

9909 

67  58    8 

9970 

69  28  47 

8980 

70  59  14 

9907 

W. 

59  25  49 

9950 

60  57    4 

9950 

62  28    8 

9968 

6:)  59    1 

9977 

Antares 

E. 

3'4    7    3 

3137 

32  39  38 

3169 

31  12  44 

9190 

29  46  23 

9890 

Venus 

E. 

46  35  31 

3448 

45  14    9 

3461 

43  53    1 

9479 

42  32    6 

3484 

Sun 

E. 

74  47  11 

3358 

73  24    6 

3360 

72    1  14 

9379 

70  38  34 

9990 

10 

Regulus 

W. 

78  28  58 

3094 

79  58  28 

3041 

81  27  50 

9047 

82  57    4 

C099 

xiy. 
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eSEENWICH  MEAN  TIME. 

LUNAB  DI8TAKCE& 

S 

Kame  ana  DirMStloB 
bf  Object. 

Midnight. 

of 
DifC 

XVi^ 

P.L. 
of 

XVIUh. 

P.L. 

of 

DIff. 

XXP*. 

P.L. 

of 

Dlff. 

1 

aArietis 

W. 

77  5Ji  21 

9JI1 

79  44    4 

9119 

8f  34  34 

9198 

83  2451 

9138 

Regulus 

£. 

35  45  26 

9036 

33  52  48 

9048 

32    0  28 

9061 

30    8  29 

9075 

JimTBR 

E. 

43    8  52 

9019 

41  15  47 

909O 

39  22  59 

.9041 

37  30  29 

9053 

Spica 

E. 

89  13  47 

90H 

87  20  35 

9093 

85  27  37 

.   9083 

83  34  55 

9044 

2 

a  Arietis 

W. 

92  32    9 

9198 

94  20  39 

9913 

96    8  47 

9999 

97  56  31 

9945 

Jupiter 

E. 

28  13  23 

9134 

26  23  16 

9155 

24  33  40 

9177 

22  44  38 

9903 

Spica 

E. 

74  15  48 

9100 

72  24  58 

9190 

70  34  30 

9135 

68  44  25 

9151 

3 

Pollux 

W. 

32  29  41 

9536 

34  10    4 

9S97 

35  50  40 

9591 

37  31  24 

9519 

Spica 

E. 

59  40    5 

9»5 

57  52  29 

9953 

56    520 

9979 

54  18  39 

9991 

Antares 

E. 

105  15  54 

9961 

103  29  27 

9998 

101  43  25 

9315 

99  57  48 

9333 

Vbuds 

E. 

111  58  52 

9096 

110  20  32 

9645 

108  42  38 

9665 

107    5  11 

9684 

4 

Pollux 

W. 

45  54  32 

9545 

47  34  42 

9555 

49  14  39 

9566 

50  54  20 

9579 

Spica 

E. 

45  32  12 

9388 

43  48  20 

9406 

42    4  56 

9499 

40  22    2 

9449 

1 

>  Autares 

E. 

91  16  18 

9496 

89  33  21 

9445 

87  50  51 

9465 

86    8  49 

9484 

Vewus 

E. 

99    4  39 

9788 

97  29  56 

9809 

95  55  40 

.9831 

94  21  ii2 

9859 

Sun 

E. 

128  10    1 

9739 

126  34    4 

.  9759 

124  58  33 

9779 

123  23  29 

9799 

5 

Pollux 

W. 

59    8  17 

9640 

60  46    6 

9664 

62  23  34 

9680 

64    0  41 

9605 

Spica 

E. 

31  54  51 

9564 

30  14  53 

9577 

28  35  26 

.9599 

26  56  29 

9691 

Antares 

E. 

77  45  31 

9584 

76    6  14 

9604 

74  27  24 

9094 

72  49    2 

9643 

Vekub 

E. 

86  39  44 

9959 

85    8  40 

9981 

8338    3 

3009 

82    7  52 

3099 

Suw 

• 

E. 

115  34  42 

9604 

114    2  15 

9913 

112  30  13 

9933 

110  58  36 

9954 

6 

Pollux 

W. 

72    1    4 

9775 

7336    5 

9790 

75  10  46 

9806 

76  45    6 

9899 

Regulua 

W. 

35  14  46 

9763 

36  51  22 

9719 

38  27  37 

9734 

40    3  32 

9750 

Jupiter 

W. 

28    7  42 

9701 

29  44  21 

9714 

31  20  42 

9798 

32  56  45 

9749 

Antarea 

E. 

64  43  48 

9741 

63    8    3 

9761 

61  32  44 

9781 

59  57  51 

9800 

Venus 

E. 

74  43  19 

3194 

73  15  39 

3143 

71  48  22 

3163 

70  21  29 

3189 

Sua 

£. 

103  26  47 

3051 

101  57  37 

9070 

100  28  51 

3088 

99    027 

3106 

7 

Pollux 

W. 

84  31  46 

9898 

86    4    8 

9919 

87  36  12 

9996 

89    758 

9040 

Regulua 

W. 

47  58    6 

9893 

49  32    4 

9838 

51    5  43 

.9869 

52  39    4 

9865 

Jupiter 

W, 

40  52  26 

9810 

42  26  41 

9894 

44    0  38 

9837 

45  34  18 

9650 

Autarea 

E. 

52    9  35 

9894 

50  37    9 

9013 

49    5    7 

9931 

47  33  28 

9050 

VSRUB 

E. 

63  12  33 

3871 

61  47  48 

3988 

60  23  23 

3306 

58  59  18 

3399 

Sun 

£. 

91  43  48 

3199 

90  17  29 

3909 

88  51  30 

.3994 

87  25  49 

3940 

8 

Regulua 

W. 

60  21  40 

9997 

61  53  25 

9938 

63  24  56 

9949 

64  56  13 

9959 

Jupiter 

W. 

53  18  39 

9900 

54  50  47 

9990 

56  22  41 

9931 

57  54  21 

9940 

Antarea 

E. 

40    1  16 

3048 

38  32    3 

3069 

37    3  16 

3091 

35  34  56 

3114 

Vekus 

E. 

52    3  23 

3396 

50  41    2 

3410 

49  18  57 

3493 

47  57    7 

3436 

Sun 

E. 

80  21  46 

3310 

78  57  46 

3399 

77  34    0 

3335 

76  10  29 

3346 

9 

Regulua 

W. 

72  29  31 

3005 

73  59  37 

3013 

75  29  33 

3091 

76  59  20 

3098 

Jupiter 

W. 

&5  29  43 

9985 

67    0  15 

9993 

68  30  37 

3000 

70    0  50 

3006 

Antarea 

E. 

28  20  37 

3959 

26  55  29 

3988 

25  31    3 

3398 

24    7  24 

3375 

Venus 

E. 

41  11  24 

3195 

39  50  54 

3506 

38  30  36 

3516 

37  10  30 

3596 

1 

Sun 

E. 

69  16    6 

3400 

&7  53  49 

3408 

66  31  42 

3417 

«    9  45 

3495 

iio 

1 

Regulua 

W, 

84  26  11 

3058 

85  55  12 

3063 

87  24    7 

3067 

88  52  57 

3079 

16 
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XV. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

• 

Kanie  and-Dinotlon 
of  OSjeet. 

Noon. 

P.L. 
of 

ink 

P.L. 

of 

put. 

Vlk 

P.  I.. 

of 

IHlf. 

IXh* 

P.L. 

of 

Olff. 

10 

JUPITXR 

Spica 

Venus 
Sun 

W. 
W. 
£. 

7130  55 
25    1  12 
35  50  35 
63  47  57 

aoi3 

S0S3 
3536 
3433 

73^    051 
2630    7 
34  30  51 
62  26  18 

8010 
3065 

3545 
9441 

7l30'46 
27  58  59 
33  11  17 
61    4  48 

8096 
8060 
8665 

8448 

7i    021 
29  27  47 
31  51  54 
59  43  26 

8081 
8071 
8566 

8455 

11 

Regiiliis 

JUFITBR 

Spica 

Sun 

W. 
W. 
W. 
£. 

90  21  41 
83  27  20 
36  50  56 
52  58  20 

3076 
3061 
3064 
3463 

91  50  20 
84  56  30 
38  19  25 
51  37  37 

8078 

8065 

'    3067 

3488 

93  18  56 
86  25  35 
39  47  51 
50  16  59 

8061 
8068 
3060 
3401 

94  47  29 
87  54  36 
41  16  14 
48  56  25 

8083 
3060 
8001 
3406 

12 

Regulua 

JUPITBR 

Spic* 

Sun 

W. 
W. 
W. 
E. 

102    9  33 
95  19    8 
48  37  46 
42  14  35 

3009 

3067 
3005 
3511 

103  37  52 
96  47  58 
50    6    2 
40  54  23 

3003 
3068 

8005 
3514 

105    6  10 
98  16  47 
51  34  16 
39  34  14 

3003 
3068 
8005 

3516 

106:34  28 
99  45  36 
53    234 
38  14    7 

3009 
8068 

3004  ' 

85]8! 

13 

ReguluB 
Spica 

Sun 

W. 

w, 

B. 

113  56    3 
60  24    9 
3134  11 

3000 
3060 

3530 

115  24  25 
61  52  32 
30  14  20 

3080 
8067 
3633 

116  52  48 
63  20  58 
28  54  32 

8087 
8064 
3686 

118  21  14 
64  49  27 
27  34  48 

8085 

•3089 

3541 

17 

Sun 

a  Arietis 
AMebaran 

W. 
£. 
E. 

13  21  37 

85    5  42 

118    6  51 

3580 
3043 
9049 

14  40  23 

83  36  23 

116  35  25 

3636 
3038 
9095 

16    0    7 

82    6  57 

115    3  50 

3404 
3031 
9098 

17  20  38 

80  37  23 

113  32    7 

8460 
8096 
9991 

18 

Sun 

aAiietiB 

Aldebaran 

W. 

E. 
E. 

24  11  11 

73    7  51 

105  51  22 

8346 
9000 

9667 

25  34  29 

71  37  37 

104  18  46 

8330 
9003 
8880 

2658    6 

70    7  16 

102  46    1 

3315 
9089 
9879 

28  22    0 

68.36  49 

101  13,  6 

3301 
9984 

9865^ 

19 

Sun 

a  Arietis 
Aldebaran 

W. 
E. 
E. 

35  25  27 
61    3    6 
9326    7 

3997 
9061 
9696 

36  50  52 
5932    5 
91  52  13 

8095 
9058 
9818 

38  16  31 

58    1    0 
90  18    8 

3914 
9054 
9600 

39  42  24 

56  29  50 
88  43  52 

3909 
9059 
9600 

20 

Sun 

a  Arietis 
Aldel>aran 
Saturn 

W. 
E. 
E, 
E. 

46  55  13 
48  53  17 
80  49  40 
90  26  55 

3145 
9044 

9756 
9747 

48  22  28 
47  21  54 
79  14  15 
88  51  17 

8134 
9045 
9747 
9737 

49  49  56 
45  50  32 
77  38  37 
87  15  26 

3193 
9046 
9737 
9798 

51  17  88 
44  19  12 
76    2  46 
85  39  23 

3110 
994^ 
9798 
9718 

21 

Sun 

Fomalhaut 
a  Arietis 
Aldebaran 
Saturn 

W. 
W. 
E. 
E. 
E. 

58  39  45 
34  59  52 
36  44    1 
68    0  16 
77  35  53 

3059 
4199 
9068 
9677 
9660 

60*   8  54 
36    9  32 
a5  13  33 
66  23    5 
75  58  31 

8039 

4003 
8004 

9666 
9658 

61  38  18 
37  21    9 
33  43  25 
64  45  39 
74  20  55 

8097 
8605 
3083 
9655 
9647 

63    7  57 
38  34  34 
32  13  41 
63    7  59 
72  43    4 

8014 
3707 
3047 
9644 
9636 

22 

Sun 

Fomalhaut 

aPegasi 

Aldebaran 

Saturn 

Pollux 

W. 

W. 

w. 

E. 
E. 
E. 

70  40  12 
45    4  20 
29    3a3 
54  55  51 
64  30    7 
98  16  29 

9050 
3496 
3661 
9587 
9580 
9877 

72  11  28 
46  26    7 
30  21    2 
53  16  38 
62  50  45 
96  39  19 

9997 
3369 
8547 
9575 
9560 
9664 

73  43    0 
47  48  59 
31  40  34 
51  37    9 
61  11    6 
95    1  51 

9093 
3316 
8447 
9563 
9558 
9659 

75  14  49 
49  12  52 
33    1  57 
49  57  23 
59  31  15 
9324    6 

9000 

3967 
3350 
9551 
9545 
9639 

23 

Sun 

Fomalhaut 
a  Pegasi 
Aldebaran 

W. 
W. 
W. 
E. 

82  58  20 
56  25  38 

40  11  12 

41  34  15 

9840 
3063 
3035 
9488 

84  31  56 
57  54  33 
41  40  41 
39  52  45 

9696 
3090 
9986 
9475 

86    550 
59  24  10 
43  11  11 
38  10  57 

9611 
9097 
9949 
9469 

87  40    3 
60  54  27 
44  42  37 
36  28  50 

9797 
9965 

9901 
9440 

XVI. 
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GRKENWIGH  MEAN  TIMB. 

• 

LUNAB  DISTANCES. 

br  object. 

Miibight. 

P.L. 

of 

D\tt. 

XVk 

P.L. 

of 

Diff. 

xvmh. 

P.L. 

of 
Diff.- 

XXP"- 

P.L. 

of 

Dlff. 

10 

Jupiter 

W. 

77  29'56 

S096 

78  59  25 

3040 

80  28  4^ 

.  3044 

8158    6 

3047 

Spica 

W. 

30  56  32 

3074 

32  25  13 

3on 

33  53  51 

3080 

35  22  25 

3089 

Vkwub 

E. 

30  32  41 

3575 

29  13  39 

3584 

27  54  47 

3509 

2636    5 

3603 

Sun 

E. 

58  22  12 

3M9 

57    1     5 

3467 

55  40    4 

9479 

54  19    9 

-    3478 

11 

ReguluB 

W. 

96  15  59 

3086 

97  44  26 

3088 

99  12  50 

3000 

100  41  12 

3001 

Jupiter 

W. 

89  23  34 

3009 

90  52  30 

3064 

92  21  24 

3065 

93  50  17 

3066 

Spica 

W. 

42  44  35 

3089 

44  12  55 

3003 

45  41  13 

3004 

47    9  30 

3005 

Sun 

E. 

47  35  56 

3409 

46  15  31 

3509 

44  55    9 

.3506 

43  34  50 

3508 

13 

Regulua 

W. 

108    2  46 

3099 

109  31     5 

3009 

110  59  24 

3d99 

112  27  43 

3081 

Jupiter 

W. 

101  14  25 

3087 

102  43  15 

3067 

104  12    5 

3066 

105  40  56 

3064 

Spica 

w. 

54  30  51 

3003 

55  59    9 

3099 

57  27  28 

3091 

58  55  48 

3081 

Sun 

E. 

36  54    3 

8590 

a5  34    1 

3SS3 

34  14    2 

3595 

32  54    5 

3597 

13 

Spica 

W. 

119.  49  42 

3083 

121  18  12 

3081 

122  46  45 

■  3078 

124  15  21 

3076 

W. 

66  17  59 

3079 

67  46  34 

3077 

69  15  12 

3074 

70  43  54 

3071 

Sun 

E. 

26  15    9 

3MS 

24  55  35 

3551 

23  36    7 

3558 

22  16  47 

3507 

17 

Sun 

W. 

18  41  47 

8431 

20    3  29 

3406 

21  25  39 

3384 

22  48  14 

3365 

aArietis 

E. 

79    7  42 

3090 

77  37  54 

3015 

76    8    0 

3000 

74  37  59 

3004 

AldQJbanm 

E. 

112    0  15 

9015 

110  28  15 

9908 

108  56    6 

9001 

107  23  49 

9884 

18 

Sun 

W. 

29  46  11 

3968 

31  10  37 

3974 

32  35  19 

3961 

34    0  16 

3949 

a  Arietia 

E. 

67    6  16 

9979 

65  35  37 

9974 

64    4  52 

9970 

62  34    2 

9965 

Aldebaran 

E. 

99  40    2 

9857 

98    6  48 

9860 

96  33  25 

9849 

94  59  51 

9834 

19 

Sun 

W. 

41    8  31 

3101 

42  34  51 

3170 

44    1  25 

3168 

45  28  12 

3157 

aArietia 

E. 

54  58  37 

9950 

53  27  21 

9947 

51  56    2 

.9945 

50  24  40 

9944 

Aldebaran 

E. 

87    9  24 

9799 

85  34  45 

9783 

83  59  55 

9n4 

82  24  53 

9786 

ao 

Sun 

W. 

52  45  35 

3009 

54  13  46 

3067 

55  42  1 1 

3075 

:57  10  51 

3064 

a  Arietis 

E. 

42  47  55 

9053 

41  16  43 

9950 

39  45  39 

,9966 

38  14  44 

9976, 

Aldebaran 

E. 

74  26  43 

9718 

72  50  27 

9707 

71  13  57 

9607 

69  37  13 

968? 

Saturn 

E. 

84    3    7 

9708 

82  26  38 

9008 

80  49  56 

.9688 

79  13    1 

9678 

91 

Sun 

W. 

64  37  52 

3001 

66    8    3 

9080 

67  38  30 

9076 

69    9  13 

9863 

Fomalhaiit 

W. 

39  49  39 

3709 

41    6  17 

3699 

42  24  20 

3555 

43  43  43 

3488 

a  Arietis 

E. 

30  44  26 

3077 

29  15  48 

3114 

27  47  54 

3158 

36  20  55 

391Si 

Aldebaran 

E. 

61  30    4 

9833 

59  51  54 

9699 

58  13  29 

9610 

56  34  48 

9589 

Saturn 

E. 

71    4  58 

9096 

69  26  38 

9615 

67  48    3 

.9604 

66    9  13 

9589 

22 

Sun 

W. 

76  46  56 

9890 

78  19  20 

9889 

79  52    2 

.  9868 

81  25    2 

9854 

Fomalhaut 

W. 

50  37  42 

3990 

52    3  27 

3177 

53  30    3 

3138 

54  57  27 

3009 

a  Pegaai 
Aldebaren 

W. 

34  25    0 

3980 

35  49  35 

3909 

37  15  as 

3i46 

38  42  47 

3087 

E. 

48  17  20 

9538 

46  37    0 

9696 

44  56  22 

9^13 

43  15  27 

9501 

Saturn 

E. 

57  51    5 

9534 

56  10  39 

9899 

54  29  56 

.9909 

52  48  56 

9407 

Pollux 

E. 

91  46    4 

9096 

90    7  45 

9614 

88  29    9 

9601 

86  50  16 

9589 

23 

Sun 

W. 

89  14  35 

9789 

90  49  26 

»7C|8 

92  24  36 

9754 

94    0    4 

9740 

Fomalhaut 

W. 

62  25  23 

9036 

63  56  56 

9900 

65  29    4 

9883 

07  .  1  45 

9658 

aPegasi 
Aldebaran 

W. 

46  14  55 

9869 

47  48    2 

98s» 

49  21  56 

.2799 

50  56  34 

Ui6I 

E. 

34  46  25 

9436 

33    3  41 

9493 

31  20  39 

»41Q 

29  37  18 

9396 

18 
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GKEENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

•^ 

P.L. 

P.L. 

P.L. 

P.L. 

Name  Md  IMreottoB  1 

Noon. 

of 

ll|h. 

of 

Vlh- 

of 

IXh. 

of 

of  Ol^eoL 

Diff. 

Dur. 

Dur. 

Dur. 

23 

Satdret 

E. 

51    739 

9485 

4926    5 

9473 

47^  44'  14 

9461 

46    2    6 

9450 

PoUux 

E. 

85  11    6 

8577 

83  31  39 

9564 

81  51  55 

9559 

80  11  54 

9540 

24 

Suw 

W. 

95  35  51 

9735 

97  11  57 

9711 

98  48  22 

9606 

100  25    7 

9681 

Fomtilhaut 

W. 

68  34  58 

9833 

70    8  43 

9800 

71  42  59 

9788 

73  17  43 

9766 

aPegasi 

W. 

52  31  53 

9731 

54    7  52 

9709 

55  44  29 

9675 

57  21  42 

9650 

Satu&it 

E. 

37  27  11 

9380 

35  43  21 

9378 

33  59  15 

9367 

32  14  53 

9357 

Pollux 

E. 

71  47  38 

9481 

70    5  58 

9470 

68  24    2 

9450 

66  41  51 

9448 

Reguhis 

£. 

107  53  46 

9380 

106    9  57 

8376 

104  25  48 

8363 

102  41  20 

9350 

25 

Sun 

W. 

108  33  39 

9619 

110  12  18 

9500 

111  51  15 

9585 

113  30  30 

9579 

Fomalbaut 

W. 

81  18    0 

9674 

82  55  15 

9657 

84  32  52 

9643 

86  10  49 

aPegani 

W. 

65  35  57 

9538 

67  16  17 

9518 

68  57    5 

9400 

70  38  19 

9489 

Pollux 

E. 

58    723 

9409 

56  23  51 

9385 

54  40    9 

9389 

52  56  18 

9383 

Regulua 

E. 

93  54  10 

9983 

92    7  46 

9871 

90  21    4 

9958 

88  34    3 

9945 

JUPITBR 

£. 

99  36  22 

9S54 

97  49  15 

9941 

96    1  49 

99» 

94  14    4 

9916 

26 

Son 

W. 

121  51  11 

9511 

123  32    9 

9500 

125  13  22 

9189 

126  54  50 

9470 

Fomolhaut 

w. 

94  24  55 

9579 

96    428 

9564 

97  44  12 

9557 

99  24    6 

9551 

aPeg^asi 
aAnetifl 

w. 

79  10  22 

9404 

80  53  51 

9381 

82  37  38 

9379 

84  21  43 

9968 

w. 

a5  36  58 

9483 

37  18  a5 

9448 

39    1     1 

9417 

40  44  12 

9388 

Pollux 

E. 

44  15  30 

9379 

42  31  15 

9375 

40  47    5 

9381 

39    3    3 

9380 

Regulufl 

E. 

79  34  27 

9187 

77  45  40 

9176 

75  56  37 

9166 

74    7  19 

9157 

Jupiter 

E. 

85  10  46 

9157 

83  21  14 

8147 

81  31  26 

9136 

79  41  22 

9196 

27 

aPe^i 
a  Arietis 

W. 

93    5  52 

9399 

94  51  19 

9316 

96  36  55 

.8311 

96'22  39 

9306 

W, 

49  29  17 

e79 

51  15  48 

9909 

53    243 

9947 

54  50    0 

9933 

Regulus 

E. 

64  57  13 

9113 

63    6  33 

9105 

61  15  42 

9000 

59  24  41 

9009 

JUPITXR 

E. 

70  27  26 

9083 

6836    0 

9075 

66  44  23 

9068 

64  52  35 

9009 

28 

a  Arietis 

W. 

63  50  55 

9184 

65  39  47 

9177 

67  28  50 

9171 

69  18    1 

9166 

Aldebaran 

W. 

30    227 

9069 

31  54  29 

9056 

33  46  36 

9053 

35  38  48 

9051 

Saturn 

W. 

21    0  49 

9104 

22  51  42 

9099 

24  42  53 

9083 

26  34  18 

9077 

Rej^ulus 

E. 

50    734 

9079 

48  15  51 

9070 

46  24    5 

9068 

44  32  17 

9067 

E. 

55  31  31 

9041 

5339    1 

9030 

51  46  27 

9037 

49  53  50 

9096 

Spica 

E, 

103  38    2 

9065 

101  46    9 

9069 

99  54  11 

9060 

98    2    9 

9057 

29 

a  Arietis 

W. 

78  25  12 

9158 

80  14  43 

SISO 

82    4  13 

9161 

83  53  39 

9164 

Aldebanm 

W. 

45    0    9 

9058 

46  52  22 

9054 

48  44  32 

9057 

50  36  37 

9060 

Saturn 

W. 

35  53  14 

9063 

37  45  10 

9064 

39  37    5 

9065 

41  28  58 

9068 

Regulus 

E. 

35  13  27 

9on 

33  21  53 

9083 

31  30  27 

9080 

29  39  11 

9007 

Jupitsr 

E. 

40  30  52 

9044 

38  38  27 

9040 

36  46    9 

9055 

34  54    0 

906] 

Spict 

£. 

88  4137 

9050 

86  49  34 

9061 

84  57  35 

9064 

83    5  40. 

9068 

ao 

Aldebmnn 

W. 

59  55  19 

9089 

61  46  35 

9007 

63  37  39 

9105 

65  28  30 

9114 

Saturn 

W. 

50  47    1 

9099 

52  38  13 

9000 

54  29  14 

9107 

56  20    3 

9116 

Spica 

£. 

73  47  54 

9006 

71  56  49 

9105 

70    5  57 

9114 

68  15  19 

9193 

31 

Aldebaran 

W. 

74  39    3 

9168 

76  28  19 

9180 

78  17  16 

9194 

80    5  53 

9907 

Saturn 

W. 

65  30  29 

9)68 

67  19  45 

9180 

69    8  42 

9193 

70  57  20 

9906 

Pollux 

W. 

32  59  30 

9470 

34  41  25 

9456 

36  23  40 

9446 

38    6    9 

9440 

Spica 

E. 

59    5  58 

9178 

57  16  58 

9101 

55  28  17 

9905 

53  39  57 

9910 

Antares 

£. 

104  42  45 

9995 

102  54  55 

9937 

101    7  23 

8940 

9920    9 

9969 

xvm. 


JANUARY,   1885. 


19 


GREENWICH  MEAN  TIME. 

LUNAB  DISTANCES. 

is 

P.L. 

P.L. 

P.L. 

P.L. 

XTadm  and  DitMUon 

of  OI^Mt. 

Midnight. 

of 
Dlff. 

XVh. 

of 
Diir. 

xvmb. 

of 
Diif. 

XXliu 

of 
Biff. 

^ 

o       /     // 

o       /      // 

40  54    2 

O          /        // 

23 

Satdrn 

E. 

44  19  42 

M38 

42  37    1 

9495 

8419 

39  10  45 

8400 

Pollux 

E. 

78  31  36 

8597 

76  51    1 

9516 

75  10  10 

9504 

73  29    2 

8499 

34 

Sun 

W. 

102    2  12 

9087 

103  39  36 

9664 

105  17  18 

9640 

106  55  19 

8096 

Fomalhaut 

W. 

74  52  55 

9746 

76  28  34 

9797 

78    4  38 

9708 

79  41     7 

9690 

a  Pegasi 

W. 

58  59  29 

9696 

60  37  49 

9609 

62  16  42 

9580 

63  56    5 

9559 

Saturn 

£. 

30  30  16 

9347 

28  45  25 

9337 

27    020 

9399 

25  15    3 

9399 

Pollux 

E. 

64  59  25 

9438 

63  16  44 

9499 

61  33  50 

9410 

59  50  43 

9410 

Regulus 

E. 

100  56  33 

9336 

99  11  26 

9393 

97  26    0 

9310 

95  40  15 

9906 

25 

Sun 

W. 

115  10    4 

9560 

116  49  55 

9646 

118  30    4 

9535 

120  10  29 

9699 

Fomalhaut 

W. 

87  49    5 

9615 

89  27  39 

9604 

91     6  29 

9599 

92  45  35 

9589 

a  Pegasi 

W. 

72  19  58 

9465 

74    2    1 

9449 

75  44  26 

9433 

77  27  13 

8418 

Pollux 

E. 

51  12  19 

9378 

49  28  13 

9374 

47  44    1 

9379 

45  59  46 

8371 

ReguliiB 

E. 

86  46  43 

9333 

84  59    5 

9992 

&3  11  10 

9910 

81  22  57 

9198 

Jupiter 

E. 

92  26    0 

9904 

90  37  38 

9199 

88  48  58 

9180 

87    0    1 

9168 

26 

Sun 

W. 

128  36  33 

9470 

130  18  29 

9460 

i:)2    0  38 

8459 

133  42  59 

8443 

Fomalhaut 

W. 

101    4    9 

9546 

102  44  18 

9543 

104  24  32 

9541 

106    4  48 

9540 

aPegagi 
a  Arietis 

W. 

86    6    4 

9357 

87  50  41 

9347 

89  35  32 

9338 

91  20  36 

9330 

W. 

42  28    4 

9369 

44  12  33 

9338 

45  57  37 

9316 

47  43  13 

9997 

Pollux 

E. 

37  19  12 

9400 

35  a5  37 

9415 

33  52  24 

9436 

32    9  40 

9469 

KeguluB 

E. 

72  17  46 

9147 

70  27  58 

9137 

68  37  56 

9199 

66  47  41 

9190 

E. 

77  51    3 

9116 

76    0  29 

9107 

.74    9  41 

9090 

72  18  40 

9000 

27 

aPe^i 
a  Anetis 

W. 

100    8  30 

9303 

101  54  25 

8301 

103  40  23 

8300 

105  26  23 

8300 

W. 

56  37  38 

9»1 

58  25  35 

9910 

60  13  48 

8900 

62    2  15 

8109 

Regulus 

£. 

57  33  30 

9087 

55  42  11 

8063 

53  50  45 

9078 

51  59  12 

9075 

Jupiter 

E. 

63    038 

9057 

61    8  32 

8051 

59  16  18 

9047 

57  23  57 

9044 

28 

a  Arietis 

W. 

71    7  19 

9163 

72  56  43 

9100 

74  46  11 

9158 

76  35  41 

9158 

Aldebaran 

W. 

37  31    3 

9060 

39  2:)  20 

9060 

41  15  37 

9060 

43    7  54 

9051 

• 

Saturn 

W. 

28  25  53 

9071 

30  17  36 

9068 

32    925 

9065 

34    1  18 

9063 

Regulus 

E. 

42  40  27 

9068 

40  48  38 

9069 

38  5(>51 

9071 

37    5    7 

9073 

Jupiter 

E. 

48    1  12 

9036 

46    8  34 

9037 

44  15  57 

9039 

42  23  23 

904] 

Spica 

E. 

96  10    4 

9056 

94  17  57 

9056 

92  25  50 

9066 

90  33  43 

9067 

29 

a  Arietis 

W. 

85  43    1 

9168 

87  32  17 

9179 

89  21  26 

9178 

91  10  26 

9185 

Aldebaran 

W. 

52  28  37 

9064 

54  20  31 

9070 

56  12  17 

9076 

58    3  5:) 

9083 

Saturn 

W. 

43  20  47 

9071 

45  12  31 

9075 

47    4    9 

9080 

48  55  39 

9085 

Regiilus 

E. 

27  48    7 

9106 

25  57  17 

9117 

24    6  44 

9130 

22  16  31 

9146 

Jupiter 

E. 

33    2    1 

9060 

31  10  14 

9078 

29  18  41 

9088 

27  27  24 

9101 

Spica 

E. 

81  13  51 

9079 

79  22-  9 

9077 

77  30  35 

9083 

75  39  10 

90f9 

30 

Aldebaran 

W. 

67  19    8 

9194 

69    9  31 

9134 

70  59  38 

9145 

72  49  29 

9156 

Saturn 

W. 

58  10  38 

9195 

60    0  59 

9135 

61  51    5 

9145 

6!)  40  55 

9156 

Spica 

E. 

66  24  55 

9133 

64  34  46 

9143 

62  44  53 

9155 

60  55  17 

9166 

31 

Aldebaran 

W. 

81  54  10 

9991 

&3  42    6 

9936 

a5  29  40 

9951 

87  16  52 

9966 

Saturn 

W. 

72  45  38 

9990 

74  33  36 

9935 

76  21  12 

9950 

78    8  25 

9966 

PoUux 

W. 

39  48  47 

9437 

41  31  29 

9437 

43  14  11 

9439 

44  56  50 

8443 

Spica 

E. 

51  51  58 

9334 

50    4  21 

2349 

48  17    6 

9965 

46  30  15 

8881 

Autares 

£. 

97  33  14 

9376 

95  46  39 

9990 

94    025 

9304 

92  14  32 

8380 

^ 
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AT  GRF.KNWICH  APPARENT  NOON. 

THE  SUN'S 

1 

1 
1 

1 
1 

Odereil 
TinM  of 

Seml- 
dlameter 
PamiDg 
Meridlau. 

BqnattMior 

Time, 

to  he 
Added  to 
Apparent 

Time. 

Dl&for 
iHonr. 

Apparent 
Bight  AwMQiioa. 

DUr.  for 
IHonr. 

AppMent 
DeoUnatioa. 

DiC  fur 
IJOam. 

Semi- 
diameter. 

SUN. 

Mon. 

Tuea. 

1 

2 
3 

h     m      > 
21     1  20.98 
21     5  24.59 
21     9  27.39 

10?1(S9 
10.133 
10.100 

S.  16°  57  30J9 
16  40    8.5 
16  22  28.8 

+43.06 
43.79 
44.51 

16  I5"98 
16  15.82 
16  15.66 

68!22 
68.11 
67.99 

13  53*16 

14  0.20 
14    6.43 

s 

0.311 
0.277 
0.343 

Wed. 
Thur. 
Frid, 

4 
5 
6 

21  13  29.39 
21  17  30.59 
21  21  30.99 

10.066 
10.033 
10.000 

16    4  32.0 
15  46  18.7 
15  27  49.2 

-»45.8I 
45.89 
46.56 

16  15.49 
16  15.32 
16  15.15 

67.87 
67.75 
67.64 

14  11.85 
14  16.47 
14  20.30 

0.209 
0.176 
0.143 

Sat. 

SUN. 

Mon. 

7 
8 
9 

21  25  30.60 
21  29  29.44 
21  33  27.51 

9.968 
9.936 
9.904 

15    9    3.7 
14  50    2.8 
14  30  47.0 

+47.81 

47.84 
48.46 

16  14.97 
16  14.79 
16  14.60 

67.52 
67.41 
67.30 

14  23.35 
14  25.63 
14  27.15 

0.111 
0.079 
0.047 

m 

10 
11 
12 

21  37  24.80 
21  41  21.33 
21  45  17.10 

9.878 
9.840 
9.809 

14  11  16.7 
13  51  32.2 
13  31  34.0 

+49.06 
49.64 
60.80 

16  14.41 
16  14.22 
16  14.02 

67.19 
67.08 
66.97 

14  27.89 
14  27.87 
14  27.09 

0.015 
0.017 
0.048 

Frid. 
Sat. 

SUN. 

13 
14 
15 

21  49  12.13 
21  53    6.43 
21  56  59.98 

9.778 
9.747 
9.710 

13  11  22.6 
12  50  58.3 
12  30  21,5 

+50.75 
51.87 
,51.78 

16  13.82 
16  13.62 
16  13,41 

66.86 
66.75 
66.65 

14  25.57 
14  23.32 
14  2(().32 

0.079 
0.110 
0.140 

Mon. 
Tues. 
Wed. 

16 
17 
18 

22    0  52.80 
22    4  44.91 
22    8  36.32 

9.686 
9.656 
9.687 

12    9  32.8 
11  48  32.6 
11  27  21.3 

+58.87 
53.74 
53.19 

16  13.21 
16  13.00 
16  12.79 

66.55 
66.45 
66.85 

14  16.59 
14  12.16 
14    7.03 

0.170 
0.200 
0.229 

Thur. 
Frid. 
Sat. 

19 
20 
21 

22  12  27.03 
22  16  17.05 
22  20    6.39 

9.S98 
9.570 
9.548 

11     5  59.2 
10  44  26.9 
10  22  44.8 

+53.63 
51.05 
54.45 

16  12.58 
16  12.37 
16  12.15 

66.2& 
66.15 
66.06 

14    1.19 
13  54.68 
13  47.50 

0.258 
0.286 
03r4 

SUN. 

Mon. 

Tues. 

22 
23 
24 

22  23  55.07 
22  27  48.11 
22  31  30.53 

9.515 
9.489 
9.4G4 

10    0  53.2 
9  38  52.5 
9  16  43.2 

+54.84 
55.81 
55.56 

16  11.93 
16  11.71 
16  11.49 

65.97 
65.88 
65.79 

13  39.66 
13  31.17 
13  22.06 

0.341 
0.367 
0.392 

Wed. 
Thur. 
Frid. 
Sat. 

25 
26 
27 
28 

22  35  17.35 
22  39    3.58 
22  42  49.24 
22  46  34.34 

9.439 
9.415 
9.391 
9.309 

8  54  25.7 
8  32    0.3 
8    9  27.4 
7  46  ^.5 

+55.90 
56.88 
56.58- 
56.8  r 

16  11.26 
16  11.03 
16  10.79 
16  10.55 

05.71 
65.63 
65.55 
65.47 

13'  12.35 
13    2.06 
12  51.20 
12  39.78 

0.417 
0.441 
0.465 
0.487 

SUN. 

29 

22  50  18.93 

9.348 

S.   7  24    0.9 

+57.07 

16  10.31 

65.40 

12  27.84 

0.508 

NoTB^The  mean  time  of  set 
The  sign  +  prefixed 

aldiian«te 
to  the  ho 

IL 
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AT  GI^ENWICH  MEAN  KOON. 

THE 

SUN'S 

1 

1 

"S 

1 

1 

1 

Equation  of 

Time, 

to  be 
Sabtncted 

from 
Mean  Time. 

Diin  for 
IHoor. 

Sidereal 

Time, 

or 

of 
Mean  Son. 

Apparant 
Bight  A^soension. 

Blir.  for 
1  Hour. 

Apparent 

I>lii:for 
1  Honr. 

Sun. 

1 

h     m       8 

21     1  18.63 

8 

10.168 

S.  16  57  40.8 

+43.05 

m       6 

13  53.08 

0.311 

h     m       8 

20  47  25.55 

Mod. 

2 

21     5  22.23 

10.134 

16  40  18.8 

43.78 

14    0.13 

0.277 

20  51  22.10 

Tues. 

3 

21     9  25.02 

10.100 

16  22  39.3 

44.50 

14    6.37 

0.243 

20  55  18.65 

Wed. 

4 

21  13  27.01 

10.066 

16    4  42.8 

+45.20 

14  11.80 

0.209 

20  59  15.21 

Thur. 

5 

21   17  28.20 

10.033 

15  46  29.7 

45.88 

14  16.44 

0.176 

21     3  11.76 

Frid. 

6 

21  21  28.59 

10.000 

15  28    0.4 

46.55 

14  20.27 

0.143 

21     7    8.32 

Sat 

7 

21  25  28.20 

9.968 

15    9  15.1 

+47.20 

14  23.33 

0.111 

21  11     4.87 

Sun. 

8 

21  29  27.04 

9.936 

14  50  14.4 

47.83 

14  25.62 

0.079 

21  15     1.42 

Mod. 

9 

21  33  25.12 

9.904 

14  30  58.8 

48.45 

14  27.14 

0.047 

21  18  57.98 

Tues. 

10 

21  37  22.43 

9.872 

14  11  28.6 

+49.05 

14  27.89 

0.015 

21  22  54.54 

Wed. 

11 

21  41  18.96 

9.840 

13  51  44.2 

49.63 

14  27.87 

0.017 

21  26  51.09 

Thur. 

12 

21  45  14.74 

9.809 

13  31  46.1 

50.19 

14  27.10 

0.048 

21  30  47.64 

Frid. 

13 

21  49    9.78 

9.778 

13  11  34.8 

+50.74 

14  25.59 

0.079 

21  34  44.19 

Sat. 

14 

21  53    4.09 

9.747 

12  51  10.6 

51.27 

14  23.34 

0.110 

21  38  40.75 

Sun. 

15 

21  56  57.65 

9.7  J  7 

12  30  33.9 

51.78 

14  20.35 

0.140 

21  42  37.30 

Mon. 

16 

22    0  50.49 

9.6»7 

12     9  45.3 

+52.27 

14  16.63 

0.170 

21  46  33.86 

Tues. 

17 

22    4  42.62 

9.657 

11  48  45.2 

52.74 

14  12.21 

0.200 

21  50  30.41 

Wed. 

18 

22    8  34.04 

9.628 

11  27  33.8 

53.19 

14    7.08 

0.229 

21  54  26.96 

Thur. 

19 

22  12  24.77 

9.599 

11     6  11.7 

+53.63 

14     1.25 

0.258 

21  58  23.52 

Frid. 

20 

22  16  14.81 

9.571 

10  44  39.4 

54.05 

13  54.74 

0.286 

22    2  20.07 

Sat. 

21 

22  20    4.19 

9.543 

10  22  57.3 

54.45 

13  47.57 

0.314 

22    6  16.62 

Sun. 

22 

22  23  52.90 

9.516 

10     1     5.7 

+54.84 

13  59.73 

0.341 

22  10  13.17 

Mon. 

23 

22  27  40.£7 

9.490 

9  39    4.9 

55.21 

13  31.25 

0.367 

22  14    9.72 

Tues. 

24 

22  31  28.42 

9.465 

9  16  55.6 

55.56 

13  22.14 

0.392 

22  18    6.28 

Wed. 

25 

22  35  15.27 

9.440 

8  54  38.1 

+55.90 

13  12.44 

0.417 

22  22    2.83 

Thur. 

26 

22  39     1.53 

9.416 

8  32  12.6 

56.22 

13    2.15 

0.441 

22  25  59.38 

Frid. 

27 

22  42  47.22 

9.392 

8    9  39.6 

56.52 

12  51.29 

0.465 

22  29  55.93 

Sat 

28 

22  46  32.36 

9.370 

7  46  59.6 

56.81 

12  39.87 

0.487 

22  33  52.49 

Sun. 

29 

22  50  16.98 

9.349 

S.    7  24  12.8 

+57.08 

12  27.94 

0.508 

22  37  49.04 

The  sign  +  j^teAxed  to 
are  decreasing. 

lean  noon 
thehoml, 

may  be  rusumed  the  same  as  tl 
f  change  of  declination  Indioate 

tiat  for  apparent 
« that  south  dec 

noon. 
Unations 

DiS  fori  Hoar, 
+  9'.8565. 
(Table  in.) 
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AT  GEBBNWIOH  MEAN  NOON. 

' 

THE  SUN'S 

1 

■s 

1 

1 

• 

1 

LoKsrithB 

of  the 

BudinsTeotor 

of  the 

Barth. 

DUr.  for 
1  Hoar. 

HeanTiiM 
of 

TBCB  LONaiTTTDB. 

vat  for 
IHoor. 

LATTTUDB. 

X 

V 

1 
2 
3 

32 
33 
34 

312  51  55*5 

313  52  45.2 

314  53  33.9 

51  47!!6 

52  37.1 

53  25.7 

152!09 
153.05 
I6S.01 

-0^59 
0.47 

0.34 

9.9937355 
9.9938048 
9.9938765 

•1-28.3 
29.3 
30.3 

h      m       8 

3  12    2.90 
3    8    6.99 
3    4  11.08 

4 
5 
6 

35 
36 
37 

315  54  21.6 

316  55    8.3 

317  55  53.9 

54  13.3 

54  59,8 

55  45.3 

I5t.97 
151.92 
151.88 

-0.20 
-0.06 
+  0.07 

9.9939506 
9.9940269 
9.9941051 

+  31.3 
32.2 

33.0 

3    0  15.17 
2  56  19.27 
2  52  23.36 

7 
8 
9 

38 
39 
40 

318  56  38.6 

319  57  22.3 

320  58    4.9 

56  29.9 

57  13.5 
57  56.0 

151.84 
151.80 
151.75 

+  0.19 
0.28 
0.34 

9.9941851 
9.9942669 
9.9943504 

+  33.7 
34.4 
35.1 

2  48  27.45 
2  44  ai.54 
2  40  35.64 

10 
11 
12 

41 
42 
43 

321  58  46.4 

322  59  26.8 

323  60    5.9 

58  87.4 

59  17.7 
59  56.7 

151.71 
151.66 
151.61 

+  0.36 
0.36 
0.33 

9.9944354 
9.9945216 
9.9946090 

+  35.7 
36.2 
36.7 

2  36  39.73 
2  32  43.82 
2  28  47.91 

13 
14 
15 

44 
45 
46 

325  0  43.7 

326  1  20.1 

327  1  54.9 

0  34.4 

1  10.7 
1  45.4 

151.!>5 
151.49 
161.42 

+  0.27 

0.19 

+  0.09 

9.9946974 
9.9947868 
9.9948771 

+  37.1 
37.5 
37.8 

2  24  52.01 
2  20  56.09 
2  17    0.18 

16 
17 
18 

47 
48 
49 

328  2  28.1 

329  2  59.7 

330  3  29.7 

2  18.5 

2  50.0 

3  19.8 

151.35 
151.28 
151.31 

-0.03 
0.16 
0.29 

9.9949684 
9.9950606 
9.9951539 

+  38.2 

38.6 
39.0 

2  13    4.27 
2    9    8.37 
2    5  12.46 

19 
20 
21 

50 
51 
52 

331  8  57.8 

332  4  24.0 

333  4  48.3 

3  47.8 

4  14.0 
4  38.2 

151.13 
151.05 
150.97 

-0.41 
0.53 
0.63 

9.9952482 
9.9953435 
9.9954399 

+  39.5 

40.0 
40.5 

2    1  16.55 
1  57  20.65 
1  53  24.75 

22 
23 
24 

53 
54 
55 

334  5  10.6 

335  5  30.9 

336  5  49.2 

6    0.4 
5  20.6 
5  38.8 

150.89 
150.80 
150.72 

-0.70 
0.74 
0.75 

9.9955377 
9.9956368 
9.9957874 

+  41.0 
41.6 
42.2 

1  49  28.84 
1  45  32.93 
1  41  37.02 

25 
26 
27 
28 

56 
57 

58 
59 

337  6    5.5 

338  6  19.8 

339  6  32.2 

340  6  42.8 

5  55.0 

6  9.2 
6  21.5 
6  32.0 

150.64 
150.56 
150.48 
150.40 

-0.73 
0.69 
062 
0.53 

9.9958395 
9.9959432 
9.9960487 
9.9961558 

+  42.9 
43.6 
44.3 
45.0 

1  37  41.12 
1  33  45.21 
1  29  49.30 
1  25  53.40 

29 

60 

341    6  51.4 

6  40.5 

150.33 

-0.41 

9.9962645 

+  46.7 

1  21  57.50 

Kon 

■^-Tha 

nnmben  in  oolnmn 
mean  equinox  of  Jai 

X  eoRMpond  to  iho  tm 
nuiy  (H.O. 

le  equinox  of  t 

he  date;  in  ooloi 

nnv.to 

Diit  for  1  Hour. 
—  9«.8296. 
(Table  H.) 
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GREENWICH  MEAN  TIME. 

1 

1 

- 

THE 

MOON'S 

SKldDIAMETEB. 

HORIZONTAL  PASAULAX. 

UPPER  TRANSIT. 

AO£. 

Hood. 

ICidnicht. 

Moon. 

Diff.  for 
1  Hour. 

Midnight. 

DIff.  for 
IHoor. 

Meridian  of 
Greenwich. 

Diff.  for 
IHonr. 

Noon. 

1 
2 
3 

16    lO.'S 

15  56.1 
15  41.2 

/             // 

16    3.4 

15  48.7 
15  33.8 

59'  ]4!4 
58  22.3 
57  27.3 

-2.03 
2.86 
2.28 

58'49;'0 
57  54.9 
57    0.1 

-2.17 
2.29 
2.22 

h         ID 

14  15.3 

15  5.3 
15  53.4 

m 
2.13 

2.04 
1.97 

d 
16.1 

17.1 
18.1 

4 
6 
6 

15  26.6 
15  13.6 
15    2.8 

15  19.9 
15    7.9 
14  58.3 

56  33.9 
55  46.1 
55    6.3 

-2.12 
1.83 
1.46 

56    9.1 
55  25.1 
54  49.9 

-1.99 
1.66 
1.26 

16  40.3 

17  26.6 

18  12.9 

1.94 
1.93 
1.93 

19.1 
20.1 
21.1 

7 
8 
9 

14  54.5 
14  49.1 
14  46.5 

14  51.5 
14  47.4 
14  46.1 

54  36.1 
54  16.1 
54    6.4 

-  1.05 

0.62 

-0.20 

54  24.8 
54  10.0 
54    5.1 

-0.83 

-0.41 

0.00 

18  59.4 

19  46.3 

20  33.5 

1.95 
1.96 
1.97 

22.1 
23.1 
24.1 

10 
11 
12 

14  46.4 
14  48.7 
14  52.9 

14  47.3 
14  50.6 
14  55.6 

54    6.2 
54  14.5 
54  30.0 

+  0.18 
0..50 
0.77 

54    9.4 
54  21.5 
54  39.9 

+  0.35 
0.64 
0.88 

21  21.0 

22  8.4 
22  55.5 

1.98 
1.97 
1.96 

25.1 
26.1 
27.1 

13 
14 
15 

14  58.6 

15  5.4 
15  13.0 

15     1.9 
15    9.1 
15  16.9 

54  51.0 

55  16.1 
55  43.7 

+  0.97 
1.10 
1.18 

55    3.1 
55  29.7 
55  58.1 

+  1.04 
1.15 
1.21 

^3  42.3 

6 
0  28.9 

1.94 
1.93 

28.1 

29.1 

0.4 

16 

17 
18 

15  20.8 
15  28.9 
15  36.9 

15  24.9 
15  32.9 
15  40.8 

56  12.7 

56  42.1 

57  11.5 

+  1.22 
1.22 
1.22 

56  27.4 

56  56.8 

57  26.1 

+  1.22 
1.22 
1.21 

1  15.4 

2  2.3 
2  60.0 

1.94- 
1.97 
2.01 

1.4 
2.4 
3.4 

19 
20 
21 

15  44.8 
15  52.5 
15  59.9 

15  48.6 

15  56.2 

16  3.5 

57  40.5 

58  8.9 
58  36.3 

+  1.19 
1.16 
1.11 

57  54.8 

58  22.7 
58  49.4 

+  1.18 
1.14 
1.07 

3  39.1 

4  30.1 

5  23.5 

2.08 
2.18 
2.28 

4.4 
5.4 
6.4 

22 
23 
24 

16    6.9 
16  13.0 
16  17.6 

16  10.0 
16  15.5 
16  19.3 

59     1.8 
59  24.1 
59  41.3 

+  1.00 
0.83 
0.66 

59  134 
59  33.5 
69  47.2 

+  6.92 

0.72 

+  0.40 

6  19.3 

7  17.0 

8  15.8 

2.37 
2.44 
2.45 

7.4 

8.4 
9.4 

25 
26 
27 
28 

16  20.3 
16  20.2 
16  17.1 
16  10.9 

16  20.6 
16  19.1 
16  14.4 
16    6.7 

59  50.9 
59  50.7 
59  39.4 
59  16.5 

+  0.21 

-0.23 

0.72 

1.18 

59  52.1 
59  46.5 
59  29.4 
69     1.1 

0.00 

-0.47 

0.06 

1.38 

9  14.5 

10  12.0 

11  7.6 

12  0.8 

2.43 
2.36 
2.27 
2.18 

10.4 
11.4 
12.4 
13.4 

29 

16     1.9 

15  56.5 

58  43.3 

-1.57 

58  23.5 

-  1.72 

12  52.2 

2.10 

14.4 

24 
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•  V. 


OBKFiinVICH  MEAN  TIME. 

THE  MOON'S  KIGHT  ASCENSION  AND  DECLINATION. 

Boar. 

Bight  Aseenaioii. 

Dlff.for 
iHinnte. 

, 

Diff-fbr 
IMinnte. 

Boar. 

Bight  AsoenitoiL 

Ditt.tat 
1  Minute. 

DUKfor 
IMinate. 

s 

EJNDA 

r  1. 

TUESDAY  3. 

h    m      8 

8 

O           /          II 

II 

h    m     8 

8 

S.  2'    2  19:6 

0 

10  33    2.38 

9.9783 

H.  6  30  25.9 

10.508 

0 

12  18    1.77 

9.1111 

ICL433 

1 

10  35  18.95 

9J9741 

6  19  53.5 

10.563 

1 

12  20    8.36 

9.1086 

2  12  44.8 

10.407 

2 

10  37  35.27 

9.9808 

6    9  19.6 

10.576 

2 

12  22  14.80 

9.J061 

2  23    8.4 

10.380 

3 

10  39  51.33 

9.9655 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 
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70^ 

16 

1  12  53.87 

9.1443 

6  20  20.9 

9:8n 

16 

2  59  28.68 

9.3054 

13  25  23.5 

7.455 

17 

1  15    2.61 

9.H70 

6  30  12.7 

9.849 

17 

3    1  47.12 

9.3099 

13  32  48.6 

7.380 

18 

1  17  11.51 

9.1498 

6  40    2.8 

0.881 

18 

3    4    5.79 

9.3130 

13  40    9.1 

7.304 

19 

1  19  20.58 

9.1586 

6  49  51.2 

9.799 

19 

3    6  24.68 

9.3168 

13  47  25.0 

7997 

20 

1  21  29.82 

9.1554 

6  59  37.8 

9.769 

20 

3    6  43.80 

9.3906 

13  54  36.3 

7.150 

21 

1  23  39.23 

9.1589 

7    9  22.6 

9.731 

21 

3  11    3.15 

9.3943 

14    1  43.0 

70)79 

22 

1  25  48.81 

9.1611 

7  19    5.5 

90198 

22 

3  13  22.72 

9.3981 

14    8  45.0 

6.909 

23 

1  27  58.56 

9.1640 

7  28  46.4 

9.664 

23 

3  15  42.52 

9.3319 

14  15  42.2 

60)19 

24 

1  30    8.49 

9.1670 

N.  7  38  25.2 

9.639 

24 

3  18    2.55 

9.3357 

N.I4  22  34.5 

6.831 

X. 
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GBEBlSrWICH  MEAN  TIMB^ 

THF.  MOON'S  BIOHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Sight  Aaoenakn. 

Dill,  for 
IMinitte. 

DefdJnattoD. 

DW-for 
iHinnte. 

Hour. 

Bight  AaooialcBi. 

I>iff.for 
1  Minute. 

DeoUnation. 

DIff.ft>r 
1  Minute. 

SAl 

VURDI 

LY21. 

.    MONDAY  23. 

0 

h    m   .8    ' 
3  18    2^5 

8J357 

N.ll  22'  34.5 

i:m 

0 

h    m     8 
5  14    9.89 

8.4896 

N.18    0    3.0 

1.936 

1 

3  20  22^0 

S.3394S 

14  29  21.9 

6.748 

1 

5  16  39.34 

8.4019 

18    1  55.6 

1.817 

2 

3  22  43^ 

8.3438 

14  36    4.3 

6.665 

2 

5  19    8.92 

8.4840 

18    3  41.1 

1.608 

3 

3  25    3^ 

8.3470 

14  42  41.7 

6.581 

3 

5  21  38.62 

8.4860 

18    5  19.4 

1.578 

4 

3  27  24.92 

8.3506 

14  49  14.0 

6.486 

4 

5  24    8.44 

8.4960 

18    6  50.5 

1.458 

5 

3  29  46.08 

8.3546 

14  55  41:2 

6.409 

5 

5  26  38.38 

8.4890 

18    8  14.4 

1.338 

6 

3  32    7.47 

8.3563 

15    2    3.1 

6.389 

6 

5  29    8.43 

8.5017 

18    9  31.1 

1.316 

7 

3  34  29.08 

8.3690 

15    8  19.8 

6.334 

7 

5  31  38.59 

8.5035 

18  10  40.6 

1.087 

8 

3  36  50M 

8J667 

15  14  31.2 

6.146 

8 

5  34    8.85 

3.5061 

18  11  42.8 

0.877 

9 

3  39  12.96 

8.3604 

15  20  37.3 

6.057 

9 

5  36  39.20 

8.5066 

18  12  37.8 

0.856 

10 

3  41  35.24 

8.3731 

15  26  38.0 

5.966 

10 

5  39    9.64 

8.5089 

18  13  25.5 

0.734 

11 

3  43  57.74 

8.3767 

15  32  33.2 

5.874 

11 

5  41  40.18 

8.5097 

18  14    5.8 

0.611 

13 

3  46  20.45 

8.3803 

15  38  22.9 

5.789 

12 

5  44  10.81 

3.5111 

18  14  38.8 

0.480 

13 

3  48  43.38 

8.3840 

15  44    7.0 

5.688 

13 

5  46  41.52 

3J>184 

18  15    4.5 

0.366 

14 

3  51    6.53 

8J877 

15  49  45.5 

5.594 

14 

5  49  12.30 

3.5137 

18  15  22.8 

0.943 

15 

3  53  29.90 

8.3813 

•15  55  18.3 

5.409 

15 

5  51  43.16 

3.5149 

18  15  33.7 

•f  0.180 

16 

3  55  53.48 

8.3048 

16    0  45.4 

5.403 

16 

5  54  14.09 

8.5160 

18  15  37.2 

-0.003 

17 

3  58  17.28 

8.3964 

16    6    6.7 

5-.306 

17 

5  56  45.08 

8.5171 

18  15  33.4 

0.135 

18 

4    0  41.29 

8.4019 

16  11  22.1 

5.808 

18 

5  59  16.14 

8.5181 

18  15  22.2 

0.848 

19 

4    3    5.51 

8.4064 

16  16  31.7 

5.110 

19 

6    1  47.25 

3.5180 

18  15    3.6 

0.373 

90 

4    5  29.94 

8.4088 

16  21  35.3 

5.010 

20 

6    4  18.41 

8.5197 

18  14  37.5 

0.496 

21 

4    7  54.57 

8.4183 

16  26  32.9 

4.910 

21 

6    6  49.62 

3.SS05 

18  14    4.0 

0.690 

22 

4  10  19.41 

8.4168 

16  31  24.5 

4.810 

22 

6    9  20.87 

3.5813 

18  13  23.1 

0.743 

23 

.    4  12  44.46 
.81 

.  8.4198 

JNDAl 

N.16  36  10.1 
r  22. 

.    4.708 

23 

.     6  11  52.16 
.TD 

8.5818 

TBSDA 

N.18  12  34^ 
Y  24. 

0.857 

0 

4  15    9.71 

<  3.4995 

N.16  40  49.5 

iJ&K 

0 

6  14  23.49 

3J»84 

N.18  11  39.0 

oaAo 

1 

4  17  35.16 

8.4858 

16  45  22.7 

4.508 

1 

6  16  54.85 

8.5398 

18  10  35.8 

1.115 

2 

4  20    0.81 

8.4801 

16  49  49.7 

4.307 

2 

6  19  26.23 

3.S338 

18    9  25.2 

1.338 

3 

4  22  26.65 

8.4393 

16  54  10.4 

4.999 

3 

6  21  57.a3 

8.5834 

18    8    7.2 

1.363 

4 

4  24  52.68 

8.4354 

16  58  24.8 

4.187 

4 

6  24  29.04 

8.5936 

18    6  41.8 

1.486 

5 

4  27  18.90 

8.4386 

17    2  JJ2.9 

4.088 

5 

6  27    0.46 

3.5337 

18    5    8.9 

1.610 

6 

4  29  45.31 

8.4417 

17    6  34.6 

3.874 

6 

6  29  31.89 

8.5838 

18    3  28.6 

1.733 

7 

4  32  11.91. 

8.4448 

17  10  29.8 

3.806 

7 

6  32    3.32 

8.5838 

.   18    1  40i) 

1.857 

8 

4  34  38.69 

8.4479 

17  14  18.5 

3.757 

8 

6  34  34.75 

3.5837 

17  59  45.8 

ijam 

9 

4  37    5.66 

8.4500 

17  18    0.7 

3.648 

9 

6  37    6.17 

3.5836 

17  57  4a4 

3.108 

10 

4  39  32.80 

8.4538 

17  21  36.3 

3.538 

10 

.     6  39  37.58 

8.5833 

17  55  33.6 

3.994 

11 

4  42    0.12 

8.4667 

17  25    5.3 

3.437 

11 

.     6  42    8.97 

3.5331 

17  53  16.5 

3.347 

12 

4  44  27.61 

8.4586 

17  28  27.6 

3.316 

12 

;    6  44  40.35 

3.5388 

17  50  52.0 

3.460 

13 

4  46  55.27 

8.4684 

17  31  43.2 

3.904 

13 

.     6  47  11.70 

3.5383 

17  48  20.2 

3.581 

14 

4  49  23.10 

8.4668 

17  34  52.1 

3.091 

14 

6  49  43.02 

3.5817 

17  45  41.1 

3.713 

15 

4  51  51.09 

8.4679 

17  37  54.2 

8.978 

15 

6  52  14.30 

3..5810 

17  42  54.6 

3.835 

16 

4  54  19.25 

8.4706 

17  40  49.5 

8.805 

16 

6  54  45.54 

3.5903 

17  40    0.9 

3.956 

17 

4  56  47.56 

8.4738 

17  43  38.0 

8.751 

17 

6  57  16.74 

3JS196 

17  36  59.9 

3.077 

18 

4  59  16.03 

8.4767 

17  46  19,6 

8.636 

18 

6  59  47.90 

3.5188 

17  33  51.7 

3.107 

19 

5    1  44.65 

8.4789 

17  48  54.3 

9.580 

19 

7    2  19.00 

3.5179 

17  30  36.3 

3.317 

20 

5    4  13.42 

8.4807 

17  51  22.0 

8.404 

20 

7    4  50.05 

3.5170 

17  27  13.7 

3.436 

21 

5    6  42.33 

8.4830 

17  ,•53  42.8 

9.388 

21 

7    7  21.04 

3.5160 

17  23  44.0 

3.555 

22 

5    9  11.38 

8.4853 

17  55  56.6 

3.171 

22 

7    9  51.97 

3.5148 

17  20    7.1 

3.674 

23 

:    5  11  40.57 

8.4676 

17  58    3.3 

3.053 

23 

7  12  22.82 

3.5136 

17  16  23.1 

3.799 

24 

5  14    9.89 

8.4896 

N.18    0    3.0 

1.936 

24 

7  14  53.60 

3.5133 

N.17  12  32.1 

ZJM 
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GBEENWIGH  MEAX  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

BightAfloeuion. 

Difllfor 
IHinate. 

Difllfor 
IHInute. 

aoor. 

Bii^tAMension. 

Difllfor 
IMinnte. 

DeoUnstlan. 

Diillfor 
llOnute. 

WEI 

)NESE 

^AT26. 

i^iaD  AT  27. 

0 

1i    In     8 
7  14  53.60 

■ 

9.5193 

N.l/l2'32J 

8.000 

0 

li    m     ■ 
9  12  56.93 

■ 
9.3806 

N.12    3  22.4 

8.618 

1 

7  17  24^ 

9.5110 

17    8  34.0 

4UN7 

1 

9  15  20.21 

9.3868 

11  54  43.4 

6.687 

2 

7  19  54.92 

9.5007 

17    4  28.9 

4.143 

2 

9  17  43.28 

9..1698 

11  46    0.0 

6.768 

3 

7  22  25.46 

9.5089 

17    0  16.9 

4.958 

3 

9  20    6.15 

9.3795 

11  37  12.4 

8.896 

4 

7  24  55.91 

9J>087 

16  55  57.9 

4.374 

4 

9  22  28.82 

9.3761 

11  28  20.7 

8.807 

5 

7  27  26.26 

9.5051 

16  51  32.0 

4.480 

5 

9  24  51.28 

9.3796 

11  19  24.8 

Bsa 

6 

7  29  56.52 

9.5034 

10  46  59.2 

4M3 

6 

9  27  13.53 

9.3001 

11  10  24.9 

9J139 

7 

7  32  26.67 

9.5017 

16  42  19.6 

4.717 

7 

9  29  .35.57 

9.3657 

11     1  21.0 

0.007 

8 

7  34  56.72 

9.4990 

16  37  a3.2 

4.830 

8 

9  31  57.41 

9.3699 

10  52  13.3 

0.160 

9 

7  37  26.66 

9.4981 

16  32  40.0 

4.949 

9 

9  34  19.04 

9.3587 

10  43    1.8 

0.999 

10 

7  39  56.49 

9.4009 

16  27  40.1 

6.053 

10 

9  36  40.46 

9.3569 

10  33  46,6 

9.984 

11 

7  42  26.20 

9.4043 

16  22  33.6 

6.164 

11 

9  39    1.67 

9.3518 

10  24  27.7 

9JMS 

12 

7  44  55.80 

9.4093 

16  17  20.4 

6.975 

12 

9  41  22.68 

9.3484 

10  15    5Ji 

9.404 

13 

7  47  25.28 

9.4001 

16  12    0.6 

6.384 

13 

9  43  43.48 

9.3449 

10    5  39.2 

9.469 

14 

7  49  54.62 

9.4870  > 

16    6  34.3 

6.409 

14 

9  46    4.07 

9.3413 

9  56    9.8 

0J&18 

15 

7  52  23.83 

9.4867 

16    1     1.6 

6.500 

15 

9  48  24.44 

9.3378 

9  46  37.1 

0.573 

16 

7  54  52M 

9.4836 

15  55  22.4 

6.707 

16 

9  50  44.60 

9.3343 

9  37    1.1 

0.697 

17 

7  57  21.86 

9.4813 

15  49  36.8 

6.813 

17 

9  53    4.56 

9.3309 

9  27  21.9 

0US80 

18 

7  59  50.67 

9.4780 

15  43  44J 

6.910 

18 

9  55  24.31 

9.3974 

9  17  39.5 

0.739 

19 

8    2  19.33 

9.4785 

15  37  46.5 

6.093 

19 

9  57  43.85 

9.3930 

9    7  54.1 

0.789 

20 

8    4  47.85 

9.4741 

15  31  42.0 

6.197 

20 

10    0    3.18 

9.3904 

8  58    5.7 

0.830 

21 

8    7  16.22 

9.4716 

15  25  31.3 

6.990 

21 

10    2  22.30 

9.3160 

8  48  14.5 

0.877 

22 

8    9  44.44 

9.4000 

15  19  14i; 

6.330 

22 

10    4  41.21 

9.3135 

8  38  20i; 

9Jm 

23 

8  12  12.50 

9.4063 

N.15  12  51.7 

0.430 

23 

10    6  59.92 

9.3101 

N.  8  28  23  J 

0.060 

THi 

JKSDi 

LT26. 

SAT 

^UBDA 

lT28. 

0 

8  14  40.40 

9.4637 

N.15    6  22.9 

6.530 

0 

10    9  18.42 

9.3066 

N.  8  18  24.2 

10.013 

1 

8  17    8.14 

9.4610 

14  59  48.1 

6US30 

1 

10  11  36.71 

9J039 

8    8  22.1 

10J0S6 

2 

8  19  a5.72 

9.4583 

14  53    7.3 

6.798 

2 

10  13  54.80 

9.9907 

7  58  17.5 

10.097 

3 

8  22    3.14 

9.4556 

14  46  20.7 

6.895 

3 

10  16  12.68 

9.9063 

7  48  10.5 

10.136 

4 

8  24  30.39 

9.4597 

14  39  28.3 

6.991 

4 

10  18  30.36 

9J2930 

7  38    liJ 

10.176 

5 

8  26  57.47 

9.4408 

14  32  30.2 

7.016 

5 

10  20  47.84 

9.9806 

7  27  49.5 

10.913 

6 

8  29  24;37 

9.4400 

14  25  26.4 

7.110 

6 

10  23    5.11 

9.9aw 

•     7  17  35.6 

10.940 

7 

8  31  51.10 

9.4440 

14  18  17.0 

7.909 

7 

10  25  22.18 

9J9898 

7    7  19.6 

10.984 

8 

8  34  17.65 

9.4411 

14  11    2.1 

7.904 

8 

10  27  39.05 

9J9796 

6  .57    1.5 

10.318 

9 

8  36  44.03 

9.4389 

14    3  41.7 

7.386 

9 

10  29  55.72 

9.9769 

6  46  41.4 

10J61 

10 

8  39  10.23 

9.4351 

13  56  15.9 

7.475 

10 

10  32  12.19 

9.9798 

6  36  19.4 

10.389 

11 

8  41  36.24 

9.4310 

13  48  44.7 

7.564 

11 

10  34  28.46 

9.9686 

6  25  55.6 

10.419 

12 

8  44    2.06 

9.4988 

13  41    8.2 

7.659 

12 

10  36  44.54 

9.9663 

6  15  30.0 

10.441 

13 

8  46  27.70 

9.4957 

13  33  26i; 

7.738 

13 

10  39    0.42 

9.9630 

6    5    2.7 

10.468 

14 

8  48  53.15 

9.4996 

13  25  39.7 

7.803 

14 

10  41  16.10 

9.9598 

5  54  33.8 

10.404 

15 

8  51  18.41 

9.4104 

13  17  47.8 

7.008 

15 

10  43  31.59 

9.9666 

5  44    3.4 

10.518 

16 

8  53  43.48 

9.4169 

13    9  50.8 

7J»9 

16 

10  45  46.89 

^,qff^ 

5  33  31.6 

10.649 

17 

8  56    8.35 

9.4190 

13    1  48.8 

6.073 

17 

10  48    1.99 

9.9501 

5  22  58.4 

10^65 

18 

8  58  33.03 

9.4006 

12  53  42.0 

8.153 

18 

10  50  16.90 

9.9460 

5  12  23.8 

10.587 

19 

9    0  57.51 

9.4063 

12  45  30.4 

8.933 

19 

10  52  31.62 

9.94J6 

5    1  48.0 

10.607 

20 

9    3  21.79 

9.4031 

12  37  14.0 

8.319 

20 

10  54  46.16 

9.9407 

4  51  11.0 

10.096 

21 

9    5  45.88 

9.3008 

12  28  52.9 

8.300 

21 

10  57    0.51 

9.9377 

4  40  32.9 

10.643 

22 

9    8    9.77 

9.3964 

12  20  27.2 

6.466 

22 

10  59  14.68 

9.9346 

4  29  53.8 

10.680 

23 

9  10  33.45 

9.3030 

12  11  57.0 

8.540 

23 

11     1  28.66 

9.9316 

4  19  13.7 

100(76 

24 

9  12  56.93 

9.3806 

N.12    3  22.4 

8US13 

24 

11    3  42.46 

9.9986 

N.  4    8  32.7 

10400 
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GREENWICH  MEAN  TIME. 


PHASES  OP  THE  MOON. 


C  Last  Quarter Feb.  6  10  37.6 

•  New  Mood 14  14  21^ 

>  First  Quarter 21  39  31.0 

O  Full  Moon 28  16  0.3 


A      b 
C  Apogee Feb.       9    12.5 

C  Perigee 25    IIJ5 
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GEEENWIOH  MEAN  TIME. 

LUNAR  DISTANCES. 

^1 

P.L. 

P.L. 

P.L. 

P.L. 

Name  and  Dinotioii   1 

Noon. 

of 

mh. 

of 

VP». 

of 

IXb- 

of 

^ 

of  Oyeot. 

Diff. 

Diif. 

Diff. 

Diff. 

1 

Aldebaran 

W. 

89    3  42 

S989 

90  50    8 

9998 

92^36  11 

9314 

9l2150 

S330 

Saturn 

W. 

79  55  15 

9381 

81  41  42 

9997 

83  27  46 

9313 

85  13  27 

9399 

Pollux 

W. 

46  39  24 

S448 

48  21  50 

9455 

50    4    6 

9465 

51  46    9 

9474 

Spica 

E. 

44  43  48 

SS98 

42  57  46 

9315 

41  12    8 

9333 

39  26  56 

8351 

Aiitares 

E. 

90  29    2 

S336 

88  43  55 

9359 

86  59  11 

9368 

85  14  51 

9385 

2 

Aldebaran 

W. 

]03    3  55 

9418 

104  47    4 

9436 

106  29  47 

9454 

108  12    5 

9479 

Saturn 

W. 

93  55  38 

9417 

95  38  48 

9435 

97  21  33 

9453 

99    3  52 

9479 

Pollux 

W. 

60  12  38 

9535 

61  53    2 

9550 

6333    6 

9564 

65  12  50 

9560 

Regulus 

W. 

23  16    0 

9489 

24  57  57 

9480 

96  39  38 

9494 

28  21     0 

9508 

Jupiter 

W. 

18  35  30 

9477 

20  17  15 

9480 

21  58  56 

9487 

23  40  28 

9405 

Spica 

E., 

30  47  44 

9450 

29    5  21 

9479 

27  23  28 

9494 

25  42    6 

9517 

Autares 

E. 

76  39  25 

9476 

74  57  38 

9494 

73  16  17 

9514 

71  35  23 

9531 

Sun 

E. 

142  24  48 

•9779 

140  49-53- 

•9797 

-139  15  21 

9615 

137  41  13 

9834 

3 

Pollux 

W. 

73*26    7 

9660 

75  '3  40* 

9677 

'  76  40  50 

9605 

78  17  37 

9711 

Regulus 

W. 

36  42  38 

.9587 

.  38  21  51. 

awe 

.40    0  42 

9690 

41  39  10 

9637 

Jupiter 

W. 

32    4  18 

9561 

33  44    7 

9575 

35  23  36 

9591 

37    243 

9607 

Stares 

E. 

63  17-45 

•9684 

61  89-36* 

^9654 

•60   -1  55 

9675 

58  24  41 

9695 

Venus 

E. 

107  27    7 

3011 

105  57    8 

3031 

104  27  34 

3051 

102  58  24 

3071 

a  AquileB 

E. 

111  50  24 

3047 

110  21    9 

3054 

108  52    3 

3063 

107  23    8 

3073 

Sun 

E, 

129  56  29 

9997 

128  24  44 

9946 

126  53  23 

9965 

125  22  26 

9983 

4 

Pollux 

W. 

86  15  56 

9796 

87  50  29 

9814 

89  24  39 

9831 

90  58  27 

9847 

Regulus 

W. 

49  45  47 

9791 

51  21  59 

9738 

52  57  49 

9753 

54  33  18 

9769 

Jupiter 

W. 

45  12  57 

.9686 

.  46  49  55. 

in'09 

.48  26  32 

9718 

50    2  48 

9733 

Antares 

E, 

50  25  32 

9809 

48  51    7 

9894 

47  17  10 

9846 

45  43  42 

9869 

Venus 

E. 

95 '38^  37 

^3168 

■   94  11^9' 

9187 

•92  45  24 

3905 

91  19  21 

3994 

a  Aquile 

E. 

100    1  51 

3139 

98  34  20 

3146 

97    7    6 

3159 

95  40    8 

3173 

Sun 

E. 

117  53  31 

3076 

116  24  52 

3095 

114  56  36 

3113 

113  28  42 

3130 

5 

Pollux 

W. 

98  42  14 

9998 

100  13  58 

4  9943 

101  45  23 

9058 

ia3  16  28 

S973 

Regulus 

W. 

62  25  36 

9845 

63  59    5 

9800 

65  32  15 

9874 

67    5    7 

9887 

Jupiter 

W. 

57  59    9 

9807 

59  33  28 

9891 

61    7  28 

9835 

62  41  11 

9848 

Antares 

E. 

38    3  43 

9988 

36  33  15 

3014 

35    3  20 

3049 

3334    0 

3071 

Venus 

E. 

84  14  25 

3311 

82  50  26 

3396 

81  26  45 

3343 

80    323 

3358 

aAquileB 

E. 

88  29  40 

3948 

87    4  28 

3964 

85  39  35 

3981 

84  15    1 

3996 

Sun 

E. 

106  14  20 

3913 

104  48  26 

3999 

103  22  51 

3944 

101  57  34 

3959 

G 

Regulus 

W. 

74  45  18 

9950 

76  16  34 

9961 

77  47  36 

9079 

79  18  24 

9989 

Jupiter 

W. 

70  25  38 

9909 

71  57  46 

9990 

73  29  40 

9991 

75    1  20 

9940 

Spica 
Venus 

W. 

21  22  40 

9998 

22  52  55 

3009 

24  23    5 

3006 

25  53    8 

3014 

E. 

73  10  52 

3430 

71  49    9 

3443 

70  27  41 

3455 

69    627 

3467 

a  Aquile 

E. 

77  16  52 

3379 

75  54  12 

3397 

74  31  52 

3415 

73    9  52 

3439 

Sun 

E. 

94  55  21 

3397 

93  31  41 

3339 

92    8  15 

3351 

90  45    2 

3369 

7 

Regulus 

W. 

86  49  23 

3096 

88  19    3 

3084 

89  48  33 

3049 

91  17  54 

3048 

Jupiter 

W. 

82  36  42 

9985 

84    7  14 

9999 

85  37  37 

9998 

87    7  52 

3005 

Spica 

W. 

33  21  33 

3043 

34  50  52 

3050 

36  20    3 

3056 

37  49    7 

3061 

Venub 

E. 

62  23  26 

3590 

61    3  24 

3590 

59  43  32 

3537 

58  23  49 

3545 

a  Aquilce 

E. 

66  24  56 

65    5    0 

3545 

63  45  26 

3566 

62  26  15 

3588 

Sun 

E. 

83  52    1 

3411 

82  29  57 

3419 

81    8    2 

3497 

79  46  16 

3434 

XIV. 


FEBRUARY,   1885. 


83 


OBEENWIGH  MEAN  TDCE. 

LUNAB  DISTANCES. 

1 

Name  and  Direotion 
of  Objeot. 

Midnight. 

P.L. 

of 
Dlff. 

XVii- 

P.L. 

of 

Diff. 

XVOIl"- 

P.L. 

of 

Diff. 

XXlh. 

P.L. 

of 

Diff. 

Aldebanm 

W. 

9^    i    5 

9M8 

9?5l'55 

9385 

99  3620 

9888 

10120  20 

9400 

Saturn 

w. 

86  58  44 

S346 

88  43  36 

9384 

9028    2 

9388 

92  12    3 

9400 

Pollux 

w. 

53  27  50 

9484 

55    9  34 

9496 

56  50  5:3 

9508 

58  31  55 

9599 

Spica 

E. 

37  42  10 

9909 

a5  57  51 

9389 

34  14    0 

9408 

32  30  37 

9499 

Aiitares 

£. 

83  30  55 

9403 

81  47  24 

9491 

80    4  19 

9438 

78  21  39 

9457 

2 

Aldebanm 

W. 

109  S3  57 

9491 

111  35  23 

9600 

113  16  24 

9507 

114  56  59 

9546 

SATuair 

W. 

100  45  44 

9191 

102  27  10 

9500 

104    8  11 

9697 

la^  48  46 

9546 

Pollux 

W. 

€6  52  13 

9595 

68  31  14 

9611 

70    9  54 

9697 

71  48  12 

9044 

Regulus 

W. 

30    2    2 

9589 

31  42  44 

9538 

33  23    4 

9554 

35    3    2 

9570 

JUFITSR 

W. 

25  21  48 

9500 

27    2  53 

9519 

28  43  40 

9539 

3024    9 

9540 

Spicji 

£. 

24    1  17 

9549 

22  21    2 

9660 

20  41  24 

9508 

19    2  26 

9630 

AnttureB 

£. 

69  54  57 

9553 

68  14  58 

9573 

66  35  26 

9503 

64  56  23 

9613 

Bujv 

E. 

136    7  29 

9859 

134  34    8 

9870 

133    1  11 

9880 

131  28  38 

9908 

3 

Pollux 

W. 

7954    2 

9798 

81  30    4 

9745 

83    5  44 

9763 

84  41     1 

9770 

Regiilus 

W. 

43  17  15 

9054 

44  54  57 

9071 

46  32  16 

9687 

48    9  13 

9704 

JCPITXR 

W. 

38  41  29 

9083 

40  19  53 

9038 

41  57  56 

9654 

43  35  37 

9670 

Autares 

E. 

56  47  55 

•9710 

55  11  37 

9738 

53  35  47 

9750 

52    0  25 

9781 

Venu3 

£. 

101  29  39 

3001 

100    1  18 

3110 

98  33  21 

3190 

97    5  47 

3149 

aAquilo 

E. 

105  54  25 

3083 

104  25  55 

3005 

102  57  39 

3106 

101  29  37 

3119 

Sow 

£. 

123  51  52 

9009 

122  21  42 

3991 

120  51  55 

9040 

119  22  32 

3068 

4 

Pollux 

W. 

92  31  54 

9803 

94    5    0 

9880 

95  37  45 

9805 

97  10  10 

9019 

Regulus 

W. 

56    826 

9785 

57  43  14 

9801 

59  17  41 

9816 

60  51  48 

9831 

W. 

51  38  44 

9748 

53  14  20 

97«3 

54  49  36 

9n8 

56  24  32 

9793 

Antares 

E. 

44  10  43 

9801 

42  38  13 

9015 

41    6  13 

9939 

39  34  43 

9969 

Vewus 

E. 

•89  53  40 

9949 

88  28  20 

3950 

87    3  21 

3977 

85  38  43 

3994 

aAquilflB 

E. 

94  13  27 

3188 

92  47    4 

3n3 

91  20  58 

3918 

89  55  10 

3933 

Suw 

E. 

112    1    9 

3148 

110  33  57 

3164 

109    7    5 

3181 

107  40  33 

3197 

5 

Pollux 

W. 

104  47  14 

9080 

106  17  41 

3003 

107  47  50 

3017 

109  17  42 

3090 

Regulus 

W. 

68  37  42 

9001 

70  10    0 

9013 

71  42    2 

9996 

73  13  48 

9008 

Jupiter 

w. 

64  14  37 

9801 

65  47  46 

9873 

67  20  39 

9880 

68  53  16 

9806 

Autares 

£. 

32    5  15 

3101 

30  37    7 

3135 

29    9  40 

3171 

27  42  56 

3910 

Venus 

E. 

78  40  19 

3374 

77  17  33 

3388 

75  55    3 

3403 

74  32  50 

3416 

a  Aquiln 

E. 

82  50  45 

3319 

81  26  48 

3399 

80    3  10 

3345 

78  39  51 

3363 

Suif 

£. 

100  32  35 

3973 

99    7  52 

3988 

97  43  26 

3301 

96  19  16 

3314 

6 

Regulns 

W. 

80  48  59 

9909 

82  19  23 

3001 

83  49  33 

3010 

85  19  33 

3018 

W. 

76  32  48 

9060 

78    4    4 

9060 

79  35    8 

9060 

81    6    0 

99n 

Spica 
Venus 

W. 

27  23    4 

3019 

28  52  53 

3096 

30  22  34 

3039 

31  52    7 

3038 

E. 

67  45  26 

3479 

66  24  38 

3400 

65    4    3 

3500 

63  43  39 

3510 

a  Aquilao 

E. 

71  48  12 

3450 

70  26  52 

3468 

69    5  52 

3487 

67  45  13 

3506 

SUH      - 

E. 

89  22    2 

3379 

87  59  14 

3383 

86  36  38 

3303 

85  14  14 

3403 

7 

Regulus 

W. 

92  47    7 

3055 

94  16  12 

3060 

95  45  11 

3065 

97  14    3 

3070 

Jupiter 

W. 

88  37  59 

3011 

90    7  58 

3017 

91  37  50 

3099 

93    736 

3096 

Spica 

W, 

39  18    5 

9005 

40  46  57 

3070 

42  15  43 

3074 

43  44  24 

3078 

Vewus 

E. 

57    4  15 

35.^3 

55  44  49 

3561 

54  25  32 

3567 

53    6  22 

3574 

a  Aquilao 

£. 

61    7  28 

3010 

59  49    5 

3633 

58  31    6 

3657 

57  13  33 

3689 

Sum 

E. 

78  24  38 

3441 

77    3    8 

3447 

75  41  45 

3453 

74  20  28 

3458 

34 
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XV. 


GREENWICH  MEAN  TIME. 

LUNAK  DISTANCES. 

1^ 

P.L. 

P.L. 

P.L. 

P.L. 

1^ 

Name  and  Direction 

Noon. 

of 

npi. 

of 

vn. 

of 

IXh. 

of 

of  Object. 

Difl. 

Diff. 

DIBT. 

Diff. 

8 

Regiiliis 

W. 

O           /         // 

98  42  49 

3074 

100  11' 30 

3078 

lOf  40    6 

3089 

103    8  38 

9065 

Jupiter 

W. 

94  37  IG 

3031 

96    6  50 

3034 

97  36  20 

3038 

99    5  46 

9041 

Spica 

w. 

45  13     1 

3089 

46  41  33 

3084 

48  10  .2 

3087 

49  38  28 

9080 

Venus 

E. 

51  47  19 

3579 

50  28  22 

3585 

49    9  31 

3589 

47  50  45 

3503 

a  Aqiiilw 

E. 

55  56  *J7 

3709 

54  3!»  49 

3737 

5,3  23  41 

3767 

52    8    4 

9708 

Sun 

E. 

n  59  17 

3403 

71  38  11 

3467 

70  17  10 

3471 

68  56  13 

3474 

9 

Rejziilus 

W. 

110  30  34 

30O3 

111  58  53 

3093 

113  27  11 

3093 

114  55  29 

3003 

Jupiter 

W. 

106  32  12 

3049 

108     1  24 

3049 

109  30  36 

3049 

110  59  48 

3048 

S|>ica 

W. 

57    0    4 

3094 

58  28  21 

3094 

59  56  38 

3094 

61  24  55 

9003 

Venus 

E. 

41  17  58 

3610 

39  59a5 

3613 

38  41  15 

3615 

37  22  57 

3618 

aAquileo 

E, 

45  58  50 

3999 

44  47    3 

4041 

43  36    4 

4095 

42  25  57 

4154 

Sun 

E. 

62  12  12 

3489 

60  51  28 

3483 

59  30  45 

3483 

58  10    2 

3489 

10 

S|nca 

W. 

68  46  48 

3069 

70  15  19 

3079 

71  43  54 

3076 

73  12  33 

3079 

Antares 

W. 

24  31  34 

3396 

25  53  55 

3960 

27  16  57 

3330 

28  40  34 

.3309 

Venus 

E. 

30  52    0 

3697 

29  33  55 

9630 

28  15  53 

3639 

26  57  53 

3635 

Sun 

E. 

51  26    8 

3473 

50    5  14 

3471 

48  44  17 

3468 

47  23  17 

3464 

11 

Spica 

W. 

80  37    8 

3048 

82    6  21 

3043 

83  ,35  41 

3037 

85    5    8 

9031 

Antares 

W. 

35  45  39 

3900 

37  11  48 

3183 

38  38  17 

3168 

40    5    4 

3154 

Sun 

E. 

40  37  10 

3449 

39  15  41 

3438 

37  54    7 

3439 

36  32  27 

3496 

13 

Spica 

W. 

92  34  21 

S997 

94    4  37 

9980 

95  35    3 

9989 

97    5  38 

9975 

AutJires 

vv. 

47  23    5 

3090 

48  51  27 

3078 

50  20    4 

3066 

51  48  55 

3055 

Sun 

E. 

29  42  30 

3399 

28  20  12 

3393 

26  57  48 

3388 

25  35  18 

3383 

J6 

SCN 

W. 

16  26  27 

3145 

17  53  42 

3194 

19  21  23 

3105 

20  49  27 

9087 

a  Arietis 

E. 

51  58  47 

9889 

50  26  14 

9888 

48  53  40 

9888 

47  21    6 

9800 

Aldebaran 

E. 

84    0  56 

9711 

82  24  31 

9703 

80  47  55 

9694 

79  11    7 

9885^ 

Saturn 

E. 

92  57    2 

9719 

9i  20  48 

9711 

89  44  23 

9709 

88    7  46 

9604 

17 

Sun 

W. 

28  14  28 

3019 

29  44  17 

9008 

31  14  20 

9996 

32  44  38 

9985 

a  Arietis 

E. 

39  39  26 

9999 

38    735 

9935 

m  36    0 

9950 

35    4  45 

9969 

Aldebaran 

E. 

71    4  13 

9643 

69  26  16 

9634 

67  48    7 

96S6 

66    9  47 

9617 

Saturn 

E. 

80    1  51 

9659 

78  24    6 

9643 

76  46  10 

9635 

75    8    2 

9097 

18 

Sun 

W. 

40  19  29 

9934 

41  51     5 

9033 

43  22  54 

9914 

44  54  55 

9904 

Aldebaran 

E. 

57  55  16 

9576 

56  15  48 

9568 

54  36    9 

9560 

52  56  19 

9559 

Saturn 

E. 

66  54  42 

9588 

65  15  30 

9580 

6:3  36    7 

9579 

61  56  :« 

9564 

Pollux 

E. 

101   14  30 

9669 

99  37    9 

9660 

97  59  35 

9651 

96  21  49 

9643 

10 

Sun 

W. 

52  38    2 

9858 

54  11  15 

9848 

55  44  40 

9840 

57  18  16 

9831 

Aldebaran 

E. 

44  34  22 

9519 

42  53  25 

9504 

41  12  18 

9496 

39  30  59 

9488 

Saturn 

E. 

5:1  36    8 

9597 

51  55  32 

9590 

50  14  46 

9519 

48  33  50 

»06 

Pollux 

E, 

88  10  11 

9609 

86  31  18 

9504 

84  52  15 

9587 

83  13    2 

9579 

20 

Sun 

W. 

65    9  12 

9786 

66  43  58 

9778 

68  18  55 

9769 

69  54    4 

9760 

Aldebaran 

E. 

31     1  39 

9449 

2J)  19  14 

9441 

27  3(5  38 

9434 

25  53  52 

9496 

Saturn 

E. 

40    6  48 

9479 

38  24  5() 

9467 

36  42  56 

9460 

35    0  47 

9455 

Pollux 

E. 

74  54  29 

9545 

73  14  19 

9540 

71  34     1 

9534 

69  53  35 

9588 

Regulus 

E. 

111    2  49 

9457 

109  20  35 

9449 

107  38  10 

9441 

105  55  34 

9433  \ 

Jupiter 

E- 

113  33  45 

9419 

111  50  38 

9411 

110    7  19 

9403 

108  23  49 

9305  j 
1 

XVI. 
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35 


GREENWICH  MEAN  TIME. 


LUNAB  DISTANCES. 


Kune  and  Direction 
of  Ol^ect. 


Midnight. 


P.L. 

of 

Dlff. 


XVh. 


P.L. 

of 

Diff. 


xvim. 


P.L. 
of 

Dili: 


XXP* 


P.L. 

of 

Diff. 


10 


11 


12 


16 


17 


18 


19 


20 


Regulus 

JCPITER 

Silica 

Vewus 

aAquUcB 

Suit 

Regulus 

Jupiter 

Spica 

Venus 

a  Aquiln 

Sun 

Spica 

Aiitares 

Venus 

Sun 

Spica 
Antares 

Sun 

Spica 

Antares 

Sun 

Sun 

aArieds 
Aldebaran 
Saturn 

Sun 

aArietis 
Aldebaran 
Saturn 

Sun 

Aldebaran 
Saturn 
PoUux 

Sun 

Aldebaran 
Saturn 
Pollux 

Sun 

Aldebaran 

Saturn 

Pollux 

Regulus 

Jupiter 


W. 
W. 

w. 

E. 
E. 
E. 

W. 
W. 
W. 
E. 
E. 
E, 

W. 
W. 
E. 
E. 

W. 
W. 
£. 

W. 
W. 
E. 

W. 
E. 
E. 
E. 

W. 
E. 
E. 
E. 

W. 
E. 
E. 
£. 

W. 
E. 
E. 
E. 

W. 
E. 
E. 
E. 
E. 
E. 


104  37  6 
100  a5  8 
51  6  51 
4(i  32  3 
50  53  0 
67  35  20 


SOS? 
3049 
3091 
3508 
3831 
3477 


116  23  47 

3009 

112  29    1 

3047 

62  5:)  13 

3001 

36    4  42 

3090 

41  16  47 

4918 

56  49  18 

3481 

74  41  17 

3067 

30    4  43 

3978 

25  39  57 

3640 

46    2  13 

3460 

86  34  42 

3095 

41  32    8 

3140 

35  10  40 

3491 

96  36  22 

9968 

53  18    0 

3043 

24  12  42 

3378 

22  17  52 

3079 

45  48  34 

9693 

77  34    7 

9677 

86  30  58 

9685 

34  15  10 

9974 

33  33  54 

9903 

64  31  15 

9600 

73  29  44 

9610 

4627    9 

9804 

51  16  18 

9544 

60  16  49 

9556 

94  43  52 

9835 

58  52    4 

9891 

37  49  29 

9480 

46  52  45 

9490 

81  33  38 

9579 

71  29  24 

9751 

24  10  55 

9410 

33  18  31 

9450 

68  13    1 

9599 

104  12  46 

9435 

106  40    7 

9387 

106  5  31 
102  4  27 
52  a5  12 
45  13  26 
49  38  30 
66  14  30 

117  52  6 
113  58  15 
64  21  33 
34  46  29 
40  8  38 
55  28  33 

76  10  7 

31  29  20 
24  22  6 
44  41  4 

88  4  24 
42  59  29 
33  48  47 

100  7  16 
54  47  19 

22  50  1 

23  46  36 
44  16  6 
75  56  56 
84  53  58 

a5  45  55 

32  3  33 
62  52  ^ 
71   51  15 

47  59  a5 
49  36  6 
58  36  54 
93  5  44 


60  26 
36  7 
45  11 
79  54 


73  4  56 
22  27  47 
31  36  8 
66  32  19 
102  29  47 
104  56  14 


3045 
3009 

3601 
3867 
3470 

3001 
3047 
3000 
3631 
4990 
3480 


3956 

3646 
3456 

3017 
3197 
3415 


3099 
3376 

3066 

9808 
9668 
9677 


9001 
9611 


9540 


9813 
9479 
9409 
9565 

9749 
9411 
9445 
9517 
9417 
9370 


107  33  54 

103  3S  44 

54    3  31 

43  54  53 

48  24  37 

64  53  42 

119  20  27 
115  27  30 

65  49  55 

33  28  17 
39  1  :)6 
54    7  47 

77  39  2 
32  54  23 
23    4  21 

43  19  51 

89  34  15 

44  27  6 
32  26  48 

101  38  20 
56  16  52 
21  27  17 

25  )5  37 

42  43  44 
74  19  33 
83  16  47 

37  16  54 
30  a3  48 

61  13  38 

70  12  as 

49  32  12 
47  55  43 
56  56  49 
91  27  24 

62  0  15 

34  25  56 

43  30  5 

78  14  22 

74  40  40 
20  44  28 
29  53  38 
64  51  30 
100  46  36 
103  12  9 


3001 
3047 
3004 
3606 
3006 
3480 


3045 
3087 


4308 
3470 


3659 
3459 

3011 
3114 
3400 

9051 


3044 
9904 
9660 
9600 

9054 

3057 
9509 
9603 

98n 
9597 
9549 
9618 

9804 
9465 
9485 
9558 

9734 
9404 
9449 
9513 
9400 
9371 


109  2  15 
105  2  59 
55  31  48 
42  36  24 
47  11  23 
63  32  56 

120  48  50 
116  56  47 

67  18  20 
32  10  7 

37  55  46 
52  46  59 

79  8  2 
34  19  50 
21  46  43 
41  58  33 

91  4  14 

45  54  58 

31  4  42 

lO:)  9  34 
57  46  38 
20  4  30 

26  44  55 
41  11  30 
72  41  59 
81  39  25 

38  48  5 
29  4  46 
59  34  33 

68  a)  44 

51  5  1 

46  15  8 
55  16  34 

89  48  53 

63  34  38 

32  43  5:) 
41  48  31 
76  34-30 

76  16  a5 
19  0  59 
28  11  3 
63  10  35 
9()  3  14 
101  27  53 


3048 
3005 
3808  I 
3046  I 
3489  I 

3067  ' 

3043 

3085 

3695 

4455 

3476 

3054 
3917 
3669 
3447 

3005 

3109 
3404 

9049 
3010 
3371 

3039 

9019 
9651 
9680 

9043 
3100 
9584 
9505 

9867 
9590 
9534 
9610 

9795 
9457 
9470 
9559 

9795 
9396 
9438 
9509 

9400 


36 
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XVIL 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

P.L. 

P.L. 

P.L. 

P.L. 

Nam«  aod  I)iT«otion  1 

Noon. 

of 

nih. 

of 

VP". 

of 

ECh. 

of 

of  Olijeofc. 

Diff. 

Diff. 

Diff. 

Diff. 

21 

Suw 

W. 

77  52' 41 

S716 

79  28  5§ 

9706 

8f    5  28 

9700 

82  42'   g 

9001 

a  Arietifl 

W. 

20  11  10 

3411 

21  33  14 

3955 

22  58  18 

9190 

24  25  52 

3096 

Pollux 

E. 

61  29  34 

SS04 

59  48  27 

9509 

58    7  16 

9400 

56  26    r 

9496 

Regiilus 

E. 

97  19  40 

8383 

95  35  55 

9:W5 

93  51  59 

9377 

92    7  52 

9370 

Jupiter 

E. 

99  43  25 

9356 

97  58  46 

9348 

96  13  56 

9340 

94  28  55 

9333 

22 

Suw 

W. 

90  48  18 

S6S0 

92  26    5 

9649 

94    4    3 

9634 

95  42  12 

9696 

a  Arietis 

w. 

32    953 

9706 

33  46  25 

9664 

35  23  53 

9898 

37    2  10 

9505 

Pollux 

E. 

47  59  12 

9485 

46  17  52 

9490 

44  36  37 

9303 

42  55  28 

9500 

Re<;ulu8 

E. 

as  24  31 

9338 

81  39  18 

9395 

79  53  55 

9317 

78    8  21 

9311 

Jupiter 

E. 

85  41    3 

9985 

83  54  56 

9987 

82    838 

9961 

80  22  10 

9974 

23 

Suw 

W. 

103  55  33 

9589 

105  34  43 

9589 

107  14    3 

9575 

108  53  32 

9560 

a  A  net  is 

W. 

45  23  19 

9475 

47    5    7 

9467 

48  47  20 

9440 

50  29  57 

9496 

Pollux 

E. 

34  32  51 

9577 

32  53  24 

9609 

31  14  31 

9633 

29  36  21 

9671 

Regulua 

E. 

69  17  59 

9977 

67  31  26 

9971 

65  44  44 

9865 

63  57  5:i 

9950 

Jupiter 

E. 

71  27  20 

9941 

69  39  53 

9935 

67  52  18 

9990 

66    4  34 

9993 

24 

Suif 

W. 

117  13    6 

9539 

118  53  25 

9535 

120  33  50 

9530 

122  14  21 

9596 

a  Arietis 

W. 

59    7  57 

9364 

60  52  24 

9355 

62  37    4 

9346 

64  21  57 

9337 

Aldebaran 

W. 

25    8  12 

9993 

26  56    5 

9918 

28  44    5 

9914 

30  32  12 

9910 

Saturu 

W. 

16  32  29 

9339 

18  17  42 

9308 

20    330 

9860 

21  49  46 

9974 

Regulus 

E. 

55    1  37 

9934 

53  14    0 

9930 

51  26  17 

9996 

49  38  29 

9993 

Jupiter 

E. 

57    3  55 

9199 

55  15  26 

9196 

53  26  52 

9199 

51  38  13 

9180 

Spica 

E. 

108  31  20 

9931 

106  43  38 

8996 

104  55  49 

9991 

103    7  53 

9917 

25 

Suw 

W. 

130  38  20 

9500 

132  19  21 

9507 

134    0  24 

9506 

135  41  29 

9505 

a  Arietis 

W. 

73    9    0 

9306 

74  54  50 

9303 

76  40  45 

9300 

78  26  44 

9996 

Aldebaran 

W. 

39  34  13 

9183 

41  22  51 

9191 

43  11  32 

9180 

45    0  16 

9187 

Saturw 

W. 

30  45  24 

9931 

32  33    6 

9995 

34  20  56 

9991 

36    8  52 

9917 

Regnlus 

E. 

40  38  25 

9919 

38  50  16 

9919 

37    2    7 

9919 

a5  13  58 

9914 

Jupiter 

E. 

42  34    0 

9180 

40  45    3 

9180 

38  56    6 

9189 

37    7  11 

9183 

Spica 

E. 

94    6  47 

9900 

92  18  20 

9198 

90  29  50 

9197 

88  4i  18 

9196 

26 

a  Arietis 

W. 

87  17  25 

9983 

89    3  35 

9903 

90  49  44 

9996 

92  35  50 

9998 

Aldebaran 

W. 

54    4  17 

9187 

55  5:}    4 

9188 

57  41  49 

9180 

59  30  1^2 

9199 

Saturw 

W. 

45    9  34 

9910 

46  57  47 

9910 

48  46    0 

9910 

50  34  12 

9919 

Spica 

E. 

79  38  18 

9185 

77  49  43 

9196 

76    1  10 

9188 

74  12  40 

9900 

Ajitare» 

E. 

124  58    9 

9268 

123  11  24 

9967 

121  24  36 

9966 

119  37  46 

9965 

27 

a  Arietis 

W. 

lot  25    5 

9391 

103  10  34 

9998 

104  55  53 

8335 

106  41    2 

9343 

Aldebaran 

W. 

68  33    6 

9910 

70  21  19 

9914 

72    9  25 

9990 

73  57  23 

9996 

Saturw 

W. 

59  34  23 

9938 

61  22    9 

9939 

63    9  49 

9937 

64  57  21 

8943 

Pollux 

W. 

27  24  52 

9649 

29    2  41 

9606 

30  41  28 

9579 

:i2  21     1 

9646 

Spica 

E. 

65  11  16 

9990 

63  23  18 

9995 

61  35  28 

9931 

59  47  46 

9937 

Antares 

£. 

110  43  44 

9973 

108  57    5 

9976 

107  10  31 

9981 

105  24    4 

9986 

28 

Aldebaran 

W. 

82  54  44 

9963 

84  41  38 

9979 

86  28  19 

9981 

88  14  46 

9901 

Saturw 

W. 

73  52  39 

9979 

75  39    9 

9988 

77  25  26 

9988 

79  11  29 

9307 

Pollux 

w. 

40  46    1 

9474 

42  27  51 

9460 

44    9  48 

9467 

45  51  48 

9466 

Spica 

E. 

50  51  57 

99n 

49    5  24 

9987 

47  19    6 

9907 

45  33    2 

9908 

Antares 

E. 

96  33  54 

9310 

94  48  23 

9398 

93    3    5 

9337 

91  18    0 

• 

9347 

xvm. 
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87 


GREENWICH  MEAN  TIME. 

LUNAR  DI3TAKCE& 

• 

o  g 

Name  and  Diraction 
of  Ol^eot. 

Midnight 

P.L. 
of 

Diir. 

XVb. 

P.L. 

of 

Diir. 

xvmii- 

P.L. 

of 

Piff. 

XXl^ 

P.L. 
of 

Diir. 

21 

8uif 

W. 

8l  19    6 

8663 

85  56    3 

9675 

&f  33  1# 

9666 

89  id  42 

9658 

a  Arietis 

W. 

25  55  32 

9940 

27  27    0 

9867 

29    0     1 

9806 

30  34  22 

97S9 

Pollux 

£. 

54  44  42 

9494 

53    3  21 

9493 

51  21  58 

9493 

49  40  35 

9403 

Regulus 

E. 

90  23  34 

9S0S 

88  39    5 

9354 

86  54  24 

8347 

85    9  33 

9339 

Jupiter 

£. 

92  43  43 

9395 

90  58  20 

9917 

89  12  45 

8309 

87  26  59 

8303 

22 

Sun 

W. 

97  20  32 

9618 

98  59    2 

9611 

100  37  42 

9604 

102  16  32 

9595 

a  Arietis 

W. 

38  41  11 

9566 

40  20  52 

9540 

42    1    9 

9517 

43  41  59 

9495 

Pollux 

E. 

41  14  27 

9517 

39  33  38 

9597 

37  53    3 

9540 

36  12  46 

9556 

Kegulus 

E. 

76  22  37 

S304 

74  36  43 

9996 

72  50  38 

9389 

71    4  23 

9383 

Jupiter 

E. 

78  35  32 

9967 

76  48  44 

9960 

75    1  46 

9954 

73  14  38 

9947 

23 

Sun 

W. 

110  33  10 

9563 

112  12  57 

9556 

113  52  52 

9551 

115  32  55 

9545 

a  Arietis 

W. 

52  12  55 

9419 

53  56  13 

9396 

55  39  50 

9386 

57  23  45 

9374 

Pollux 

E. 

27  59    2 

9717. 

26  22  45 

9775 

24  47  45 

9648 

23  14  20 

9941 

Regulus 

E. 

62  10  53 

9953 

60  23  45 

9949 

58  36  30 

9943 

56  49    7 

9339 

Jupiter 

E. 

64  16  41 

9918 

62  28  40 

9913 

60  40  32 

9908 

58  52  17 

9904 

24 

8UN 

W. 

123  54  58 

9599 

125  35  41 

9517 

127  16  30 

9514 

128  57  23 

9619 

a  Arietis 

W. 

66    7    2 

9330 

67  52  18 

9394 

69  37  43 

9317 

71  23  17 

9311 

AldelNiraii 

W. 

32  20  25 

9906 

34    8  44 

9909 

35  57    9 

9198 

37  45  39 

9196  1 

Saturn 

W. 

23  36  24 

9969 

25  23  19 

9359 

27  10  29 

9944 

28  57  51 

9937 

Regulus 

E. 

47  50  36 

9930 

46    2  39 

9918 

44  14  38 

9315 

42  26  as 

9913 

Jupiter 

E. 

49  49  29 

9186 

48    0  41 

9184 

46  11  50 

9183 

44  22  56 

9181 

Spica 

E. 

101  19  51 

9918 

99  31  43 

9909 

97  43  29 

9906 

95  55  10 

9903 

25 

Sun 

W. 

137  22  36 

9504 

139    3  44 

9504 

140  44  52 

SS04 

142  26    0 

9506 

a  Arietis 

W. 

80  12  47 

9395 

61  58  54 

8993 

a3  45    3 

9909 

85  31  14 

9999 

Aldeb&ran 

W. 

40  49    3 

9186 

48  37  51 

9186 

50  26  40 

9186 

52  15  29 

9186 

Saturn 

W. 

37  56  54 

9914 

:i9  45    0 

8319 

41  33    9 

9910 

43  21  21 

9910 

llegulus 

E. 

33  25  51 

9916 

31  37  47 

9318 

29  49  46 

9931 

28    1  50 

9396 

Jupiter 

E. 

35  18  18 

9185 

33  29  28 

9188 

31  40  43 

9193 

29  52    5 

9199 

Spica 

E. 

86  52  44 

9194 

85    4    8 

9194 

83  15  31 

9194 

81  26  54 

9194 

26 

a  Arietis 

W. 

94  21  52 

9301 

96    7  50 

9305 

97  53  42 

9310 

99  39  27 

8315 

Aldebaran 

W. 

Gl  19  12 

9194 

63    7  48 

9197 

64  56  20 

9901 

66  44  46 

9905 

Saturn 

W. 

52  22  22 

9914 

54  10  29 

9916 

55  58  32 

9390 

57  46  30 

OT-73 

Spica 

E. 

72  24  13 

9904 

70  35  51 

9306 

68  47  33 

9310 

m  59  21 

9915 

Antares 

E. 

117  50  55 

S9G5 

116    4    4 

9966 

114  17  15 

9968 

112  30  28 

9970 

27 

a  Arietis 

W. 

108  25  59 

3359 

110  10  43 

9369 

111  55  13 

9373 

113  39  27 

9384 

Aldebaran 

W. 

75  45  12 

9933 

77  32  51 

9939 

79  20  20 

9947 

81     7  38 

9955 

Saturn 

W. 

66  44  45 

9949 

68  32    0 

9956 

70  19    4 

9364 

72    5  57 

9971 

Pollux 

W. 

34    1  12 

9593 

35  41  5:i 

^506 

37  22  58 

9499 

39    4  22 

9489 

Spica 

E. 

58    0  14 

9945 

56  12  53 

9953 

54  25  43 

9960 

52  38  44 

9968 

Autares 

E. 

103  37  44 

2391 

101  51  32 

9998 

100    5  29 

9304 

98  19  36 

9319 

26 

Aldebaran 

W. 

90    0  59 

9301 

91  46  57 

9311 

93  32  40 

9393 

95  18    6 

9334 

Saturn 

W. 

80  57  18 

9317 

82  42  52 

9398 

84  28  11 

9339 

86  13  14 

9350 

Pollux 

W. 

47  33  49 

9466 

49  15  50 

9468 

50  57  48 

9471 

52  39  42 

9476 

Spica 

E. 

43  47  14 

9319 

42    1  42 

9331 

40  16  28 

9344 

38  31  33 

9357 

Antares 

E. 

89  33    9 

9357 

87  48  32 

9368 

86    4  11 

9380 

84  20    7 

9391 

38 
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AT  GREENWICH  APPARENT  NOON. 

THE  SUN'S 

t 

1 
■s 

1 

1 

• 

•s 
1 

Slderaal 
Time  of 
Semi- 
diameter 
Paaaing 
Meridian. 

Time, 

to  be 

Added  to 

Apparent 

Time. 

Difll  for 
iHour. 

Apparent 

Diir.  for 
IHoor. 

Apparent 
Declination. 

DIff.  for 
1  Hour. 

Semi- 
diameter. 

SUN. 

Mon. 

Tues. 

1 

2 
3 

22  50  18.93 
22  54    3.02 
22  57  46.63 

9.348 
9.328 
9.308 

S.  7  24    0.9 
7     1    7.9 
6  38    9.0 

+57.07 
57.33 
57.57 

16 

16 
16 

10.31 

10.07 

9.82 

65!40 
65.33 
65.26 

12  27*84 
12  15.42 
12    2.52 

0.508 
0.528 
0.548 

Wed. 
Thur. 
Frid. 

4 
5 
6 

23     1  29.78 
23    5  12.50 
23    8  54.81 

9.890 
9.872 
9.854 

6  15    4.6 
5  51  55.0 
5  28  40.5 

+57.80 
58.01 
58.20 

16 
16 
16 

9.56 
9.30 
9.04 

65.19 
65.13 
65.07 

11  49.16 
11  35.36 
1121.16 

0.566 
0.584 
0.601 

Sat. 

SUN. 

Mon. 

7 
8 
9 

23  12  36.72 
23  16  18.26 
23  19  59.46 

9.238 
9.223 
9.209 

5    5  21.5 
4  41  58.4 
4  18  31.6 

+58.38 
58.54 

58.68 

16 
16 
16 

8.78 
8.52 
8.25 

6501 
64.95 
64.90 

11    6.56 
10  51.59 
10  36.27 

0.617 
0.632 
0.646 

10 
11 
12 

23  23  40.35 
23  27  20.91 
23  31     1.18 

9.196 
9.184 
9.172 

3  55     1.6 
3  31  28.7 
3    7  53.2 

,  +58.81 
58.93 
59.03 

16 
16 
16 

7.98 
7.71 

7.44 

64.85 
64.81 
64.'7B 

10  20.63 

10    4.69 

9  48.45 

0.659 
0.671 
0.683 

Frid. 
Sat. 

SUN. 

13 
14 
15 

23  34  41.17 
23  38  20.90 
23  42    0.41 

9.161 
9.151 
9.141 

2  44  15.5 
2  20  36.0 
1  56  55.2 

+59.11 
59.18 
59.23 

16 
16 
16 

7.17 
6.90 
6.63 

64.72 
64.68 
64.64 

9  31.93 
9  15.15 

8  58.15 

0.094 
0.704 
0,714 

Mon. 
Tnes. 
Wed. 

16 
17 

18 

23  45  39.69 
23  49  18.75 
23  52  57.63 

9.132 
9.124 
9.116 

1  33  13.3 
1     9  30.9 
0  45  48.3 

+59.26 
59.27 
59.27 

16 
16 
16 

6.36 
6.09 
5.82 

64.61 
64.58 
64.55 

8  40.93 
8  23.50 

8    5.87 

0.723 
0.731 
0.739 

Thur. 

Frid. 

Sat. 

19 
20 
21 

23  56  36.34 
0    0  14.88 
0    3  53.28 

9.109 

9.103 

•    9.098 

S.   0  22    5.8 

N.  0     1  36.2 

0  25  17.2 

+59.26 
59.23 
59.19 

16 
16 
16 

5.55 

5.28 
5.01 

64.53 
64.51 
64.50 

7  48.07 

•7  30.10 

7  12.01 

0.746 
0.752 
0.757 

SUN. 

Mon. 

Tues. 

22 
23 
24 

0    7  31.58 
0  11     9.78 
0  14  47.89 

9.094 
9.090 
9.087 

0  48  57.0 

1  12  35.1 
1  36  11.3 

+59.13 
59.06 
58.97 

16 
16 
16 

4.74 
4.47 
4.20 

64.49 
64.48 
64.47 

6  53.80 
6  35.50 
6  17,12 

0.761 
0.765 
0.768 

Wed. 
Thur. 
Frid. 

25 
26 
27 

0  18  25.94 
0  22    3.95 
0  25  41.94 

9.084 
9.083 
9.083 

1  59  45.1 

2  23  16.2 
2  46  44.3 

+58.86 
58.73 
58.60 

16 
16 

16 

3.93 
3.66 
3.39 

64.47 
64.47 
64.47 

5  58.67 
5  40.17 
5  21.66 

0.771 
0.772 
0.778 

Sat. 
SUN. 
Mon. 
Tues. 

28 
29 
30 
31 

0  29  19.94 
0  32  57.97 
0  36  36.05 
0  40  14.21 

9.084 
9.085 
9.088 
9.092 

3  10    9.0 
3  33  30.0 

3  56  46.9 

4  19  59.5 

+58.45 
58.29 
58.12 
57.93 

16 
16 
16 
16 

3.12 

2.84 
2.56 
2.28 

64.47 
64.48 
64.49 
64.50 

5    3.16 
4  44.69 
4  26.27 
4    7.93 

0.771 
0,770 
0.767 
0.763 

Wed. 

32 

0  48  52.48 

9.097 

N.  4  43    7.4 

+57.73 

16 

2.00 

64.61 

3  49.70 

0.758 

2roTB.— Th 
Th 

e  mean  time  of  sen 
e  sign  +  prefixed 
-th  declinatioiis,  in 

[lidiametei 
to  the  hoi 
vreaaing. 

r  pasaing  may  be  found  by  si 
irly  change  of  declination  ind 

ibtraoting  OMi 
icatos  tiiat  soi 

i  from  the  sidereal  tim< 
ith  declinations  ore  doci 

casing; 

n. 
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AT  GBBEITWICH  MEAN  NOON. 

THE  SUN'S 

1 

1 

1 
1 

Eqtutlon  of 

Time, 

to  be 
Babtracted 

ttoxn 
MeAH  Time. 

Difll  for 
1  Hoar. 

Bidoreol 

Time. 

or 

Right  Aaoeoftlon 

of 

Mean  Sun. 

Apparent 

Diff  for 
1  Hoar. 

Apparent 
Declinatloo. 

Difll  for 
i  Hoar. 

Sttn. 
Mod. 
Tues. 

1 

2 
3 

b     m      * 
22  50  16.98 
22  54     1.11 
22  57  44.76 

9.349 
9.3«) 
9.309 

S.    7  24  12.8 
7     1  19.7 
6  38  20.6 

+57.08 
57.34 
57.58 

12  27*94 
12  15.52 
12    2.62 

0.506 
0.528 
0.548 

h      m       a 

22  37  49.04 
22  41  45.59 
22  45  42.14 

Wed. 
Thur. 
Frid. 

4 
5 
6 

23     1  27.95 
23    5  10.71 
23    8  53.06 

9.291 

•  9.273 

9.256 

6  15  16.0 
5  52    6.2 
5  28  51.5 

+57.81 
58.02 
58.21 

11  49.26 
11  35.47 
11  21.27 

0.566 
0.584 
0.601 

22  49  38.69 
22  53  35.24 
22  57  31.79 

Sat. 

Sun. 

Mod. 

■  7 
6 
9 

23  12  35.01 
23  16  16.59 
23  19  57.83 

9.840 
9.225 
9.211 

5    5  32.3 
4  42    9.0 
4  18  42.0 

+58.3$) 
58.55 
58.69 

11     6.67 
10  51.69 
10  36.36 

0.617 
0.632 
0.646 

23     1  28.35 
23    5  24.90 
23    9  21.45 

Tues. 
Wed. 
Thur. 

10 
11 
12 

23  23  38.74 
23  27  19.36 
23  30  59.67 

9.198 
9.186 
9.174 

3  55  11.8 
3  31  38.6 
3    6    2.6 

+58.82 
58.94 
59.04 

10  20.74 

10    4.80 

9  48.56 

0.659 
0.671 
0.683 

23  13  18.00 
23  17  14.56 
23  21  11.11 

Frid. 

Sat 

Sun. 

13 
14 
15 

23  34  39.71 
23  36  19.48 
23  41  59.03 

9.163 
9.153 
9.143 

2  44  24.9 
2  20  4.5.2 
1  57    4.1 

+59.12 
59.19 
59.24 

9  32.04 
9  15.26 
8  58.26 

0.694 
0.704 
0.714 

23  25    7.67 
23  29    4.22 
23  33    0.77 

16 

17 
18 

23  45  36.36 
23  49  17.47 
23  52  56.39 

9.134 
9.126 
9.118 

I  33  21.9 
I     9  39.2 
0  45  56.3 

+59.27 
59.28 
59.28 

8  41.04 
8  23.60 
8    5.97 

0.723 
0.731 
0.739 

23  36  57.32 
23  40  53.87 
23  44  50.42 

Thur. 

Frid. 

Sat. 

19 
20 
21 

23  56  35.14 
0    0  13.73 
0    3  52.19 

9.111 
9.105 
9.100 

S.    0  22  13.5 

N.   0     1  28.8 
0  25  10.1 

+59.27 
59.24 
59.20 

7  48.17 
7  30.20 
7  12.10 

0.746 
0.752 
0.757 

23  48  46.97 
23  52  43.53 
23  56  40.08 

22 
23 
24 

0    7  30.52 
0  11    8.76 
0  14  46.93 

9.096 
9.092 
9.089 

0  48  50.2 

1  12  26.6 
1  86    5.1 

+59.14 
59.07 
58.98 

6  53.89 
6  35.58 
6  17.20 

0.761 
0.765 
0.768 

0    0  36.63 
0    4  33.18 
0    8  29.73 

Wed. 
Thur. 
Frid. 

25 
26 
27 

0  16  25.03 
0  22    3.08 
0  25  41.12 

9.086 
9.085 
9.085 

1  59  39.3 

2  23  10.7 
2  46  39.1 

+58.87 
58.74 
58.61 

5  58.75 
5  40.25 
5  21.73 

0.771 
0.772 
0.772 

0  12  26.28 
0  16  22.83 

0  20  19.39 

• 

Sat. 
Sun. 
Mon. 
Tues. 

28 
29 
30 
31 

0  29  19.18 
0  32  57.26 
0  36  35.38 
Q  40  13.58 

9.086 
9.087 
9.090 
9.094 

8  10    4.1 
3  33  25.4 

3  56  42.6 

4  19  55.5 

+58.46 
58.30 
58.12 
57.94 

5    3.23 
4  44.76 
4  26.33 
4    7.99 

0.771 
0.770 
0.767 
0.763 

0  24  15.95 
0  28  12.50 
0  32    9.05 
0  86  '5.59 

Wed. 

32 

0  43  51.90 

9.090 

N.   4  43    3.7 

+57.74 

3  49.75 

0.758 

0  40    2.15 

Note.— Th 

e  (ign  -|-  preflxtd  to 
>  decreosiiigi  north 

nean  noon 
tho  bourl 
Ooclmttio] 

may  be  assiim«l  the  lome  iw  t 
y  change  of  declination  indlcat< 
AS,  Increofliug. 

hat  for  apparent 
« that  south  dec 

noon, 
linations 

IMff.  for  1  Hour, 
+  9'.85e5. 
(Table  ni.) 
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AT  GREENWICH  MEAN  NOON. 

THE  SUN»S 

1 

1 

1 

♦ 

Logarithm 

of  the 

Itedtn.  Veotor 

-% 

Mean  Time 

TBUS  lONOnUDB. 

% 
1 

■8 
1 

DUr.  for 
iHonr. 

IiATHTJDB. 

of  Uie 
JCuth. 

DiSfor 
IHonr. 

of 
Waereal  Koon. 

X 

X> 

I 

60 

o 

341 

6  51.4 

1          It 

6  40.5 

150''38 

-0.41 

9.9962645 

+  45.7 

h      m      8 

1  21  57.50 

2 

61 

342 

6  58.2 

6  47.2 

150.94 

0.28 

9.9963750 

46.4 

1  18     1.59 

8 

62 

343 

7    3.3 

6  52.2 

150.17 

0.15 

9.9964871 

47.1 

1  14    5.68 

• 

4 

63 

344 

7    6.6 

6  55.4 

150.10 

-0.01 

9.9966009 

+  47.7 

1  10    9.78 

5 

64 

345 

7    8.3 

6  57.0 

J  50.03 

+  0.12 

9.9967161 

48.3 

1     6  13.87 

6 

65 

346 

7    8.3 

6  57.0 

149.96 

0.23 

9.9968325 

48.8 

1    2  17.96 

7 

66 

347 

7    6.7 

6  55.3 

149.90 

+  0.83 

9.9969501 

+  49.S 

0  58  22.05 

8 

67 

348 

7    8.4 

6  51.9 

149.83 

0.40 

9.9970687 

49.6 

0  54  26.15 

9 

68 

349 

6  58.5 

6  46.9 

149.76 

0.44 

9.9971883 

50.0 

0  50  30.25 

10 

69 

350 

6  51.9 

6  40.2 

149.69 

+  0.45 

9.9973085 

+  50.9 

0  46  34.34 

11 

70 

351 

6  43.5 

6  31.8 

149.62 

0.44 

9.9974294 

50.4 

0  42  38.48 

12 

71 

352 

6  33.5 

6  21.7 

149.55 

0.40 

9.9975506 

50.5 

0  38  42.52 

13 

72 

353 

6  21.8 

6    9.9 

149.48 

+  0.32 

9.9976720 

+  50.6 

0  84  46.62 

14 

73 

354 

6    8.3 

5  56.3 

149.40 

0.22 

9.9977936 

50.6 

0  30  50.71 

15 

74 

355 

5  52.9 

5  40.8 

149.32 

.+0.10 

9.9979152 

60.6 

0  26  54.80 

16 

75 

356 

5  35.5 

5  23.4 

149.24 

-0.02 

9.9980367 

+  50.6 

0  22  58.90 

17 

76 

357 

5  16.1 

5    3.9 

149.15 

0.15 

9.9981581 

50.6 

0  19    3.00 

18 

77 

358 

4  54.6 

4  42.2 

149.06 

0.28 

9.9982795 

50.6 

0  15    7.09 

19 

78 

359 

4  30.8 

4  18.4 

148.97 

-0.39 

9.9984008 

+  50.6 

0  11  11.18 

20 

79 

0 

4    4.8 

3  52.4 

148.88 

0.48 

9.9985220 

50.6 

0    7  15.27 

21 

80 

1 

8  86.7 

3  24.2 

148.78 

0.57 

9.9986438 

50.5 

C    0     3    19.37> 
^33   59    33.465 

22 

81 

2 

3    6.3 

2  53.7 

148.68 

-0.63 

9.9987646 

+  60.6 

23  55  27.55 

23 

82 

3 

2  33.5 

2  20.8 

148.58 

0.65 

9.9988861 

50.7 

23  51  81.65 

24 

83 

.   4 

1  58.3 

1  45.5 

148.48 

0.63 

9.9990076 

50.8 

28  47  86.75 

25 

84 

5 

1  20.9 

1     8.0 

148.39 

-0.59 

9.9991297 

+  50.9 

23  43  89.84 

26 

85 

6 

0  41.1 

0  28.2 

148.29 

0.51 

9.9992521 

51.1 

23  39  43.93 

27 

86 

6  59  59.0 

59  46.0 

148.20 

0.41 

9.9998751 

51.3 

23  36  48.08 

28 

87 

7  59  14.7 

59     1.6 

148.11 

-0.30 

9.9994987 

+  51.5 

23  81  52.12 

29 

88 

8  58  28.1 

58  14.9 

148.02 

0.18 

9.9996228 

51.8 

28  27  56.21 

30 

89 

9  57  39.4 

57  26.1 

147.93 

-0.05 

9.9997475 

52.0 

23  24    0.30 

31 

90 

10  66  48.7 

56  35.4 

147.84 

•+0.09 

9.9998728 

53.3 

28  20    4.40 

32 

91 

11 

55  56.0 

55  42.6 

147.76 

+  0.22 

9.9999987 

+  53.5 

28  16    8.60 

»OIl 

i.— The 
the 

nambera  in  oolnmii 
mean  eqainox  of  J« 

QnAry  (H.O. 

le  eqninoz  of  the  date;  in  ooIid 

mnX'.to 

Biff  for  1  Hoar, 
— 9'.8296. 
(Table  IL) 
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GREENWICH  MEAN  TIME. 

1 

"8 

THE 

MOON*S 

BEUIOIAMXTBIt. 

HOBIZOMTAI.  PABAIXAZ. 

UPPBB  TBANSTT. 

AGE. 

Kooo. 

Mtdnight. 

IToan. 

Dlff.  for 
IBonr. 

Midnight. 

Dlff.  for 
1  Hoar. 

Meridifto  of 
Green  wiob. 

Dili:  for 
1  Hoar. 

Noon. 

1 

2 
3 

16     1:9 
15  50.7 
15  38.2 

15  66!5 
15  44.5 
15  31.9 

58' 4^3' 
58    2.3 
57  16.5 

-1.67 
1.82 
1.93 

56  2a5 
67  89.7 
56  53.2 

-1.72 

1.89 
1.91 

h      m 

12  52.2 

13  41.8 

14  30.2 

2.10 
2.04 
2.00 

d 
14.4 
15.4 
16.4 

4 
5 
6 

15  25.7 
15  14.0 
15    3.8 

15  19.7 
15    8.7 
14  59.6 

56  30.4 
55  47.4 
55  10.1 

-1.86 
1.C9 
1.40 

56    8.4 
55  27.9 
54  54.5 

-1.79 
1.54 

1.20 

15  17.8 

16  5.1 
16  52.3 

1.97 
1.97 
1.96 

17.4 
18.4 
19.4 

7 
8 
9 

14  55.9 
14  50.6 
14  48.2 

14  52.9 
14  49.0 
14  48.0 

54  41.1 
54  21.7 
54  12.7 

-1.03 

0.59 

-0,16 

54  30.1 
54  15.9 
54  12.2 

-0.81 
-0.37 
+  0.07 

17  39.6 

18  26.9 

19  14.2 

1.97 
1.97 
1.97 

20.4 
21.4 
22.4 

10 
11 
12 

14  48.6 
14  51.7 
14  57.3 

14  49.9 

14  54.2 

15  0.9 

54  14.3 
54  25.8 
54  46.2 

+  0.27 
0.67 
1.01 

54  16.9 
54  35.0 
54  59.3 

+  0.48 
0.85 
1.17 

20     1.4 

20  48.5 

21  35.4 

1.96 
1.96 
1.95 

23.4 
24.4 
25.4 

13 
14 
15 

15    4.8 
15  13.8 
15  23.5 

15    9.2 
15  18.6 
15  28.4 

55  13.9 

55  46.7 

56  22.5 

+  1.27 
1.44 
1.51 

55  29.6 

56  4.4 
56  40.6 

+  1.36 
1.49 
1.51 

22  22.1 

23  9.0 
23  56.4 

1.95 

1.96 
1.99 

26.4 
27.4 
28.4 

16 
17 
18 

15  33.3 
15  42.6 
15  50.9 

15  38.1 
15  46.9 
15  54.5 

56  58.5 

57  32.7 

58  3.0 

+  1.47 
1.35 
1.16 

57  16.0 

57  48.4 

58  16.3 

+  1.42 
1.26 
1.05 

6 

0  44.8 

1  34.5 

2.04 
2.11 

29.4 

0.8 
1.8 

19 
20 
21 

15  57.7 

16  3.1 
16    6.9 

16    0.6 
16    5.2 
16    8.3 

58  28.2 

58  47.9 

59  2.0 

+  0.93 
0.70 
0.48 

58  38.8 

58  55.6 

59  7.1 

+  0.82 
0.58 
0.37 

2  26.0 

3  19.6 

4  15.1 

2.19 
2.28 
2.35 

2.6 
3.8 

4.8 

22 
23 
24 

16    9.4 
16  10.5 
16  10.3 

16  10.1 
16  10.5 
16    9.7 

59  10.9 
59  14.9 
59  14.3 

+  0.27 
+  0.07 
-0.12 

59  13.5 
59  15.2 
59  12.3 

+  0.17 

-0.02 

0.22 

5  12.2 

6  10.1 

7  7.6 

2.40 
2.41 
2.38 

5.6 
6.8 

7.8 

25 
26 
27 

16    8.9 
16    6.0 
16     1.5 

16    7.6 
16    3.9 

15  58.7 

59    9.0 

58  58.4 
58  42.1 

-0.33 
0.56 
0.80 

5»    4.4 
58  51.0 
58  31.7 

-0.44 
0.67 
0.92 

8    4.0 

8  58.5 

9  51.2 

2.31 
2.23 
2.15 

8.8 

9.8 

10.8 

28 
29 
30 
31 

15  55.5 
15  47.9 
15  39.0 
15  29.3 

15  51.9 
15  43.6 
15  34.2 
15  24.3 

58  19.9 
57  52.1 
57  19.5 
56  43.8 

-  1.05 
1.27 
1.43 
1.52 

58    6.7 
57  36.3 
57     1.9 
56  25.5 

-1.16 
1.36 
1.48 
1.52 

10  42.1 

11  31.6 

12  20.1 

13  8.1 

2.09 
2.04 
2.01 
1.99 

11.8 
12.8 
13.8 
14.8 

32 

15  19.4 

15  14.5 

56    7.3 

-1.50 

55  49.5 

-  1.46 

13  55.9 

1.99 

15.8 
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GEEENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION, 

Hour. 

Bight  Asoension. 

Diff.fop 
IMinate. 

DiAfor 
IMinate. 

Hour. 

Right  Ascension. 

Diir.for 
1  Minute. 

Declination. 

Difllfor 
1  Minute. 

SI 

[JNDA 

Y  I. 

TUESDAY  3. 

h    m     t 

• 

O          t         II 

// 

h    m     s 

t 

s.  420'  2:7 

0 

11    3  42.46 

9.9985 

N.  4    8  32.7 

lOilOO 

0 

12  47  43.48 

9.1179 

lo'in 

1 

11    5  56.08 

9JI9U 

3  57  50.9 

10.709 

1 

12  49  50.46 

9.1156 

4  30    8.7 

10.069 

2 

11     8    9.52 

9.9995 

3  47    8.4 

10.714 

2 

12  51  57.35 

9.1140 

4  40  12.6 
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14 

1  47    7.71 

9.9363 

8  48  45.4 

9.490 

14 

3  38    9.62 

9.3887 

15  13  21.1 

6.143 

15 

1  49  2l.f)8 

9.9394 

8  58  13.5 

0.446 

15 

3  40  a3.03 

9.3916 

15  19  26.9 

6.049 

16 

1  51  36.44 

9.9496 

9    7  38.9 

9.400 

16 

3  42  56.61 

9.3045 

15  25  27.0 

5.954 

17 

1  53  51.09 

9.9457 

9  17     1.5 

0.359 

17 

3  45  20.37 

9.3974 

15  31  21.4 

5.859 

18 

1  56    5i)2 

9.9488 

9  26  21.2 

0.303 

18 

3  47  44.30 

9.4009 

15  37  10.1 

5.763 

19 

1  58  20.95 

9.9520 

9  a5  37.9 

9JJ53 

19 

3  50    8.40 

9.4030 

15  42  53.0 

5.667 

20 

2    0  36.16 

9.2551 

9  44  51.6 

0.903 

20 

3  52  32.6(5 

9.4057 

15  48  30.1 

5.569 

21 

2    2  51.56 

9.2589 

9  54    2.2 

9.159 

21 

3  54  57.09 

9.4085 

15  54     1.3 

6.470 

22 

2    5    7.15 

9.9614 

K)    3    9.8 

9.100 

22 

3  57  21.68 

9.4119 

15  59  26.5 

5.370 

23 

2    7  22.93 

9.2647 

10  12  14.2 

0.046 

23 

3  59  46.43 

9.4138 

16    4  45.7 

5.971 

24 

2    9  38.91 

9.2679 

N.IO  21  15.3 

8.901 

24 

4    2  11.34 

9.4165 

N.16    9  59,0 

5.171 
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GEEENWICH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Bight  Aioensiaii. 

I>iff.for 
1  Minute. 

DeGUnatton. 

Diif.for 
1  Minute. 

Hour. 

BightAacenaion. 

Diff.for 
IMinute. 

BeoliDAtlon.* 

Difllfor 
IMinute. 

SAl 

L'UBD^ 

LY21. 

MONDAY  23. 

h    m     8 

8 

O         t         tf 

/* 

h    m     8 

8 

O         /         // 

0 

4    2  11^34 

9.4165 

N.16    9  59.0 

5.171 

0 

6    0  17.58 

9.4830 

N.18  10  57.2 

OM 

1 

4    4  36.41 

3.4191 

16  15    6.2 

5.069 

1 

6    2  46.56 

9.4899 

18  10  3<).8 

0.399 

2 

4    7    1.63 

2.4816 

16  20    7.3 

4.967 

2 

6    5  15.53 

9.4897 

18  10    9.3 

0.518 

3 

4    9  27.00 

9.4941 

16  25    2.2 

4.863 

3 

6    7  44.49 

9.4895 

18    9  34.6 

0.638 

4 

4  11  52.52 

9.4965 

16  29  50.9 

4.759 

4 

6  10  13.43 

9.4893 

18    8  52.7 

0.758 

5 

4  14  18.18 

9.49B0 

16  34  33.3 

4.655 

5 

6  12  42.36 

9.4890 

18    8    3.6 

o.8n 

6 

4  16  43.99 

9.4313 

16  39    9.5 

4.560 

6 

6  15  11.27 

9.4816 

18    7    7.4 

0.997 

7 

4  19    9.94 

9.4337 

16  43  39.3 

4.444 

7 

6  17  40.15 

9.4811 

18    6    4.0 

1.116 

8 

4  21  36.03 

9.4360 

16  48    2.8 

4.338 

8 

6  20    9.00 

9.4805 

18  .4  53.5 

1.934 

9 

4  24    2.?6 

9.4389 

16  52  19.9 

4.931 

9 

6  22  37.81 

9.4798 

18    3  35.9 

1.359 

10 

4  26  28.62 

9.4404 

16  56  30.5 

4.194 

10 

6  25    6.58 

9.4799 

18    2  11.2 

1.471 

11 

4  28  55.11 

9.4495 

17    0  34.7 

4.016 

11 

6  27  35.32 

9.4786 

18    0  39.4 

1.590 

12 

4  31  21.72 

9.4446 

17    4  32.4 

3.907 

12 

6  30    4.01 

9.4778 

17  59    0.4 

1.709 

13 

4  33  48.46 

9.4467 

17    8  23.5 

3.797 

13 

.     6  32  32.65 

9.4769 

17  57  14.3 

1.896 

14 

4  36  15.33 

9.4-188 

17  12    8.0 

3.687 

14 

6  35    1.24 

9.4761 

17  55  21.2 

1.943 

15 

4  38  42.32 

9.4507 

17  15  45.9 

3.576 

15 

6  37  29.78 

9.4751 

17  53  21.1 

9.060 

16 

4  41    9.42 

9.4596 

17  19  17.1 

3.464 

16 

6  39  58.25 

9.4740 

17  51  14.0 

9.177 

17 

4  43  36.63 

9.4544 

17  22  41.6 

3.353 

17 

•  6  42  26.66 

9.4730 

17  48  59.8 

9.995 

18 

4  46    3.95 

9.4569 

17  25  59.5 

3.941 

18 

6  44  55.01 

9.4719 

17  46  38.6 

9.419 

19 

4  48  31.38 

9.4580 

17  29  10.6 

3.198 

19 

6  47  23.29 

9.4707 

17  44  10.4 

9.597 

20 

4  50  58.91 

9.4597 

17  32  14.9 

3.015 

20 

6  49  51.49 

9.4604 

17  41  35.3 

9.649 

21 

4  53  26.54 

9.4613 

17  ai  12.4 

9.909 

21 

6  52  19.62 

9.4681 

17  38  53.3 

9.757 

22 

4  55  54.27 

9.4099 

17  38    3.1 

9.788 

22 

6  54  47.67 

9.4667 

17  36    4.4 

9.879 

23 

4  58  22.09 
SI 

9.4645 

JNDAl 

N.17  40  46.9 
r  22. 

9.673 

23 

6  57  15.63 
TV 

9.4659 

:b8da 

N.17  33    8.6 
Y24. 

9.987 

0 

5    0  50.01 

9.4660 

N.17  43  23.9 

9.558 

0 

6  59  43,50 

9.4637 

N.17  30    5.9 

3.109 

1 

5    3  18.01 

9.4674 

17  45  53.9 

9.443 

1 

7    2  11.28 

9.4699 

17  26  56.4 

3.915' 

2 

5    5  46.09 

9.4688 

17  48  17.0 

9.397 

2 

7    4  38.97 

9.4607 

17  23  40.1 

3.398 

3 

5    8  14.26 

9.4701 

17  50  33.1 

9.910 

3 

7    7    6.57 

9.4591 

17  20  17.1 

3.440 

4 

5  10  42.50 

9.4713 

17  52  42.2 

9.094 

4 

7    9  34.06 

9.4574 

17  16  47.3 

3.553 

5 

5  13  10.81 

9.4794 

17  54  44.4 

1.978 

5 

7  12    1.45 

9.4557 

17  13  10.7 

3.666 

6 

5  15  39.19 

9.4736 

17  56  39.6 

1.861 

6 

7  14  28.74 

9.4539 

17    9  27.4 

3.777 

7 

5  18    7.64 

9.4747 

17  58  27.7 

1.743 

7 

7  16  55.92 

9.4590 

17    5  37.5 

3.887 

8 

5  20  36.15 

9.4756 

18    0    8.8 

1UI96 

8 

7  19  22.98 

9.4501 

17    1  41.0 

3.996 

9 

5  23    4.71 

9.4765 

18    1  42.8 

1.508 

9 

7  21  49.93 

9.4489 

16  57  38.0 

4.105 

10 

5  25  33.33 

9.4774 

18    3    9.7 

1.389 

10 

7  24  16.76 

9.4469 

16  53  28.4 

4.914 

11 

5  28    2.00 

9.4789 

18    4  29.5 

1.971 

11 

7  26.43.47 

9.4449 

16  49  12.3 

4.393 

12 

5  30  30.71 

9.4780 

18    5  42.3 

1.153 

12 

7  29.10.06 

9.4491 

16  44  49.6 

4.431 

13 

5  32  5i).47 

9.4796 

18    6  47.9 

IM4 

13 

7  31  36.52 

9.4399 

16  40  20.5 

4.538 

14 

5  35  28.27 

9.4809 

18    7  46.4 

0.915 

14 

7  34    2.85 

9.4378 

16  35  45.0 

4UM4 

15 

5  37  57.10 

9.4808 

18    8  37.7 

0.796 

15 

7  36  29.05 

9.4356 

16  31    3.2 

4.749 

ir> 

5  40  25.97 

9.4813 

18    9  21.9 

0.677 

16 

7  38  5.5.12 

9.4333 

16  26  15.1 

4.854 

17 

5  42  54.86 

9.4818 

18    9  58.9 

0.557 

17 

7  41  21.05 

9.4311 

16  21  20.7 

4.959 

18 

5  45  23.78 

9.4899 

18  10  28.7 

0.437 

18 

7  43  46.85 

9.4988 

16  16  20.0 

5.063 

19 

5  47  52.72 

9.4»4 

18  10  51.4 

0.318 

19 

7  46  12.51 

9.4964 

16  11  13.1 

5.106 

20 

5  .50  21.67 

9.4897 

18  11     6.9 

0.198 

20 

7  48  38.02 

9.4939 

16    6    0.1 

5.968 

21 

5  52  50.64 

9.48*29 

18  11  15.2 

+  0.079 

21 

7  51     3.88 

9.4915 

16    0  41.0 

5.369 

22 

5  55  19.62 

9.4830 

18  11  16.4 

-0.040 

22 

7  53  28.(>0 

9.4191 

15  55  15.8 

5.470 

23 

5  57  48.60 

9.4830 

18  11  10.4 

0.160 

23 

7  55  53.67 

9.4166 

15  49  44.6 

5.570 

24 

6    0  17.i58 

9.4830 

N.18  10  57.2 

0.980 

24 

7  58  18.59 

9.4140 

N.15  44    7.4 

&M0 
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GBEENWIOH  MEAK  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

BigbtAMeBtlMi. 

Dlff.for 
IMinate. 

DeoUnillM. 

IMftfor 
IHiniite. 

Boar. 

Diff-ftir 
IMinate. 

DeeUsatfon. 

IMfllfor 
IMlBute. 

WEDNESDAY  25. 

FKTDAY27. 

0 

h    m.    8 
7  58  18.59 

• 
9.4140 

N.15^44'  7':A 

hJM 

0 

li    m.    8 
950  52.38 

8 

9J739 

N.  9  34  39.8 

9.346 

1 

8    0  43^ 

9.4114 

15  38  24.3 

6.767 

1 

9  53    8.68 

9.9709 

9  25  17.5 

9.397 

2 

8    3    7.96 

9.4068 

15  32  35.3 

5.865 

2 

9  55  24.80 

9.9679 

9  15  52.1 

9.448 

3 

8    5  32.41 

9.4009 

15  26  40.5 

5.969 

3 

9  57  40.75 

9.9643 

9    6  23.7 

9.498 

4 

8    7  56.70 

9.4035 

15  20  39.9 

6.058 

4 

9  59  56.52 

9.9614 

8  56  52.4 

9.646 

5 

8  10  20.8:3 

9.4008 

15  14  33.5 

6.154 

5 

10    2  12.12 

9.9566 

8  47  18.2 

9.593 

6 

8  12  44.80 

9.3981 

15    8  21.4 

6.948 

6 

10    4  27.55 

9.9567 

8  37  41.3 

9JK» 

7 

8  15    8.61 

9.3854 

15    2    3.7 

6.341 

7 

10    6  42.81 

9.9688 

8  28    1.7 

9.663 

8 

8  17  3%25 

9J996 

14  55  40.5 

6.434 

8 

10    8  57.89 

94H0O 

8  18  19.4 

9.796 

9 

8  19  55.72 

9.3807 

14  49  11.7 

6J»6 

9 

10  11  12.80 

9.9471 

8    8  34.4 

9.771 

10 

8  22  19.02 

9J800 

14  42  37.4 

60117 

10 

10  13  27.55 

9.9444 

7  58  46.9 

9.819 

11 

8  24  42.15 

9^3841 

14  35  57.7 

6.707 

11 

10  15  42.13 

9JM16 

7  48  57.0 

9.6B8 

1*2 

8  27    5.12 

9.3813 

14  29  12.6 

6.796 

12 

10  17  56.54 

9.9388 

7  39    4.7 

9.691 

13 

8  29  27.91 

9.3784 

14  22  22.2 

.6.884 

13 

10  20  10.79 

94961 

7  29  10.1 

9MB 

14 

8  31  50.53 

9.3755 

14  15  26.5 

6.971 

14 

10  22  24.87 

9.8334 

7  19  13.2 

9J67 

15 

8  34  12.97 

.    9.3796 

14    8  25.7 

7.067 

15 

10  24  38.79 

9.9307 

7    9  14.1 

lOUKK) 

16 

8  36  35.24 

9.3097 

14    1  19.7 

7.143 

16 

10  26  52.55 

9.9980 

6  59  12.9 

10.036 

17 

8  38  57.33 

9.3607 

13  54    8.6 

•   7.998 

17 

10  29    &15 

9.9953 

6  49    9.6 

]o.o;9 

18 

8  41  19.25 

9.3638 

13  46  52.4 

7.319 

18 

10  31  19.59 

9.9997 

6  39    4.3 

10.104 

19 

8  43  40.99 

9.3008 

13  3!)  31.2 

7.394 

19 

10  33  32.87 

9.9901 

6  28  57.1 

10.136 

20 

8  46    2.55 

9.3578 

13  32    5.1 

7.475 

20 

10  35  46.00 

9.9175 

6  18  48.0 

10.106 

21 

8  48  23i)3 

9.3546 

13  24  34.2 

7.565 

21 

10  37  58.97 
10  40  fl.79 

9.9149 

6    8  37.2 

10.196 

22 

8  50  45.13 

9.3518 

13  16  58.5 

7405 

22 

9.9194 

5  58  24.6 

10.994 

23 

8  53    6.15 

9.3487 

N.13  9  lao 

7.715 

23 

10  42  24.46 

9.9006 

N.  5  48  10.3 

10.958 

TUi 

UBJSDJ 

LY  26. 

SAT 

;LIKDi 

LY  28. 

0 

8  55  26.96 

9.3457 

N.13    1  32:7 

7.793 

0 

10  44  36.97 

9.9973 

N.  5  37  54.4 

10.978 

1 

8  57  47.63 

9.3497 

12  53  42.8 

7.869 

1 

10  46  49.33 

9.9048 

5  27  37.0 

10.303 

2 

9    0    8.10 

9.3307 

12  45  48.4 

7.944 

2 

10  49    1.55 

9.9096 

5  17  18.1 

lOJSG 

3 

9    2  28.40 

9.3367 

12  37  49.5 

8.018 

3 

10  51  13.63 

9.9001 

5    6  57.8 

10J49 

4 

9    4  48.51 

9.3337 

12  29  46.2 

8.093 

4 

10  53  25.56 

9.1977 

4  56  36.2 

lojm 

5 

9    7    8.44 

9.3306 

12  21  38.4 

8.167 

5 

10  55  37.35 

9.1953 

4  46  13.2 

10.393 

6 

^    9  28.18 

9.3975 

12  13  26.2 

8JD8 

6 

10  57  48i» 

9.I99B 

4  35  49.0 

10.419 

7 

9  11  47.74 

9.3945 

12    5    9.8 

8.308 

7 

11    0    0.49 

9.1906 

4  25  23.7 

10.431 

8 

9  14    7.12 

9.3914 

11  56  49.3 

8.3n 

8 

11    2  11.86 

9.1883 

4  14  57.3 

10.448 

9 

9  16  26.31 

9.3183 

11  48  24.6 

8.446 

9 

11    4  23.09 

9.1861 

4    4  29.9 

10.465 

10 

9  18  45.32 

9.3153 

11  39  55.8 

8.513 

10 

11    6  34.19 

9.1638 

3  54     1.5 

10.481 

11 

9  21    4.15 

9.3193 

11  31  23.0 

8JW0 

11 

11    8  45.15 

9.1816 

3  43  32.2 

10.485 

12 

9  23  22.80 

9.3009 

11  22  46.2 

8.646 

12 

11  10  55.98 

9.1794 

3  33    2.1 

10.608 

13 

9  25  41.26 

9.3009 

11  14'  5,5 

6.710 

13 

11  13    6.68 

9.1773 

3  22  31.2 

10.591 

14 

9  27  59.54 

9.3099 

11    5  21.0 

6.773 

14 

11  15  17.25 

9.1758 

3  11  59.6 

10.539 

15 

9  30  17.64 

9.3009 

10  56  32.8 

8.835 

15 

11  17  27.70 

9.1731 

3    1  27.4 

10.519 

16 

9  32  35.56 

9.9971 

10  47  40.8 

8.897 

16 

11  19  38.02 

9.1710 

2  50  54.6 

10.551 

17 

9  34  53.29 

9.9940 

10  38  45.2 

8.966 

17 

11  21  48.22 

9.1689 

2  40  21.3 

10.566 

18 

9  37  10.84 

9.9910 

10  29  46.1 

0.014 

18 

11  23  58.29 

9.1669 

2  29  47.6 

10.566 

19 

9  39  28.21 

9.9880 

10  20  43.5 

9.079 

19 

11  26    8.24 

9.1649 

2  19  13.5 

lOJm 

20 

9  41  45.40 

9.9850 

10  11  37.4 

9.Y30 

20 

11  28  18.08 

9.1630 

2    8  39.0 

lOATt 

21 

9  44    2.41 

9.9890 

10    2  27.9 

9.186 

21 

11  30  27.80 

9.1610 

1  58    4.3 

10.580 

22 

9  46  19.24 

9.9791 

9  53  15.1 

9.941 

22 

11  32  37.40 

9.1591 

1  47  29.4 

10JW3 

23 

9  48  35.90 

9.9709 

9  43  59.0 

9.994 

23 

11  34  46.89 

9.1579 

1  36  54.3 

10.586 

24 

9  50  52.38 

9.9739 

N.  9  34  39.8 

9.346 

24 

11  36  56.27 

9.1654 

N.  1  26  19.1 

10.587 
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GEEEBTWIOH  MEAN  TIMB. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  AaceDBlon. 

Dlff.for 
1  Minute. 

DedinBtkm. 

IMitfbr 
IHinute. 

Hour. 

Bight  Afloensioii. 

DiitfOT 

llfinate. 

Bifllfbr 
IHinute. 

SI 

JNDAl 

r  29. 

TUESDAY  81. 

h    m     8 

8 

O          t         ft 

// 

h    m     8 

8 

Of// 

// 

0 

11  36  56.27 

9.1554 

N.  1  26  19.1 

10.587 

0 

13  18  48.93 

%J0U7 

S.  6  44  35.1 

9.585 

1 

11  39    5.54 

9.1536 

1  15  4a9 

10.586 

1 

13  20  54.90 

9.0999 

6  54    5.3 

0.483 

2 

11  41  14.70 

9.1518 

1    5    8.8 

10.584 

2 

13  23    0.84 

9.0967 

7    3  33.0 

0.440 

3 

11  43  23.76 

9.1501 

0  54  33.8 

10.589 

3 

13  25    6.74 

9.0061 

7  12  58.1 

0.306 

4 

11  45  32.71 

9.1484 

0  43  58.9 

10.580 

4 

13  27  12.61 

9.0076 

7  22  20.5 

0.350 

5 

11  47  41.56 

9.1407 

0  33  24.2 

10.576 

5 

13  29  18.45 

9UMr79 

7  31  40.1 

9.304 

6 

11  49  50.31 

9.1450 

0  22  49.8 

I0Ji70 

6 

13  31  24.27 

9U)067 

7  40  57.0 

9.058 

7 

11  51  58.96 

9.1433 

0  12  15.8 

10.564 

7 

13  33  30.06 

9.0063 

7  50  11.1 

9.911 

8 

11  54    7.51 

9.1417 

N.  0    1  42.2 

10.557 

8 

13  35  35.83 

9.0059 

?  59  22.3 

9.164 

9 

11  56  15M 

9.1401 

S.  0    8  51.0 

10.540 

9 

13  37  41.57 

9.0055 

8    8  30.7 

9.116 

10 

11  58  24.32 

9.1386 

0  19  23.7 

10.540 

10 

13  39  47.29 

9.0069 

8  17  36.2 

0.067 

11 

12    0  32.59 

9.1371 

0  29  55.8 

10.599 

11 

13  41  52.99 

9.0048 

8  26  38.7 

9.016 

12 

12    2  40.77 

9.1356 

0  40  27.2 

10.518 

12 

13  43  58.67 

9.0045 

8  35  38.1 

8.965 

13 

12    4  48.86 

9.1341 

0  50  58.0 

10.507 

13 

13  46    4.33 

9.0049 

8  44  34.5 

8.014 

14 

12    6  56.86 

9.1397 

1     1  28.0 

10.403 

14 

13  48    9.97 

9.0838 

8  53  27.8 

8.869 

15 

12    9    4.78 

9.1313 

1  11  57.2 

10.479 

15 

13  50  15.59 

9.0930 

9    2  18.0 

8.810 

16 

12  11  12.62 

9.1990 

1  22  25.5 

10.464 

16 

13  52  21.20 

9.0033 

9  11    5.0 

8.757 

17 

12  13  20.37 

9.1985 

1  32  52.9 

10.449 

17 

13  54  26.79 

9U)930 

9  19  48.8 

8.703 

18 

12  15  28.04 

9.1979 

1  43  19.4 

10.439 

18 

13  56  32.36 

9.0098 

9  28  29.4 

8.640 

19 

12  17  35.64 

9.1060 

1  53  44.8 

10.414 

19 

13  58  37.92 

9.0096 

9  37    6.7 

8.594 

90 

12  19  43.16 

9.1947 

2    4    9.1 

10.396 

20 

14    0  4a47 

9.0094 

9  45  40.7 

8.538 

21 

12  21  50.60 

9.1934 

2  14  32.3 

10.377 

21 

14    2  49.01 

9.0023 

9  M  11.3 

8.489 

22 

12  23  57.97 

9.1939 

2  24  54.3 

10.357 

22 

14    4  54.54 

9.0090 

10    2  38.5 

8.495 

23 

12  26    5.27 

9.1910 

S.  2  35  15.1 

10.335 

23 

14    7    0.05 

9.0018  is.  10  11    2.3 

8.367 

M< 

3NDA^ 

ST  30. 

WEDNE 

SDAY,  APEIL  1. 

0 

12  28  12.49 

9.1196 

S.  2  45  34.5 

10.313 

0  1    14    9    5.55 

9.0017  18.10  19  22.6 

SM 

1 

12  30  19.65 

9.1187 

2  55  52.6 

10.990 

2 

12  32  26.74 

9.1177 

3    6    9.3 

10.966 

3 

12  34  33.77 

9.1166 

3  16  24.5 

lOJMI 

4 

12  36  40.73 

9.1155 

3  26  38.2 

10JU5 

5 

12  38  47.63 

9.1145 

3  36  50.3 

10.188 

PHASES 

OF  THK  MOON 

• 

? 

12  40  54.47 
12  43    1.25 

9.1135 

3  47    0.8 
3  57    9.6 

10.161 

9.1 195 

10.139 

8 

12  45    7.97 

9.1116 

4    7  16.7 

10.103 

d     h 
)r.    •  Mar.      8      6 

9 
10 

12  47  14.64 
12  49  21.25 

9.1107 
9.1096 

4  17  22.0 
4  27  25.5 

10.073 
10.049 

C  I<a8t  QuarU 

in 
54.1 

11 

12  51  27.81 

9.1089 

4  37  27.1 

10.011 

•  New  Moon 

....    16      5 

36.9 

12 

12  53  34.32 

9.1081 

4  47  26.8 

9.978 

2>  First  Quart 

er     •    .    •    23      5 

23.1 

13 

12  55  40.78 

9.1079 

4  57  24.5 

9.945 

14 

12  57  47.19 

9.1064 

5    7  20.2 

9.911 

O  Full  Moon 

....    30      4 

40.0 

15 
16 

12  59  53.55 

13  1  5w0.87 

9.1057 

5  17  13.8 
5  27    5.3 

9.876 

9.1049 

9.840 

17 

13    4    6.14 

9.1049 

5  36  54.6 

9.803 

d      h 
.    .  Mar.      9      8.3 

18 
19 

13    6  12-37 
13    8  18.56 

9.1035 
9.1098 

5  46  41.7 
5  56  26.5 

9.766 
0.738 

C  Apogee.    . 

20 

13  10  24.71 

9.1099 

6    6    9.0 

0.680 

C  Perigee.    • 

....    23      9.0 

21 

13  12  30.82 

9.1015 

6  15  49.2 

9.6S0 

22 

13  14  36.89 

9.1000 

6  25  27.0 

0.600 

23 

13  16  42.93 

9.1003 

6  35    2.3 

0.567 

24 

13  18  48.93 

9.0907 

S.  6  44  35.1 

0.595 

50 
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GREENWICH  MEAN  TIME. 

LUNAB  DISTANCES. 

H 
r 

P.L. 

P.L. 

P.L. 

P.L. 

Name  and  Direotion   1 

Noon. 

of 

mh. 

of 

VP». 

of 

IXi>. 

of 

of  Ol^eot. 

Diff. 

Diff. 

Diff. 

Diff. 

1 

Aldebaran 

W. 

97    3  iS 

3346 

98  48    9 

.9358 

100  32  44 

9371 

102  17     i 

9383 

Saturit 

W. 

87  58    0 

S368 

89  42  29 

8374 

91  26  41 

9387 

93  10  34 

3400 

Pollux 

w. 

54  21  29 

9489 

56    3    8 

9468 

57  44  38 

3496 

59  25  57 

8504 

Re^ulus 
Spica 

w. 

17  20  25 

9433 

19    3  12 

9431 

20  46    2 

8433 

22  28  50 

3437 

E. 

36  46  57 

9371 

35    2  40 

9385 

33  18  44 

9400 

31  35    9 

3416 

Antares 

E. 

82  36  20 

9403 

80  52  50 

9416 

79    9  38 

8499 

77  26  45 

3443 

2 

Po]1iix 

W. 

67  49  17 

9557 

60  29  11 

8569 

71     8  49 

9589 

72  48    9 

8504 

Reguiiis 

W. 

31     0  29 

9489 

32  42    8 

9494 

34  2:)  30 

3506 

36    4  35 

9990 

Jupiter 

W. 

29  51  27 

9456 

31  a3  39 

9460 

33  15  36 

8460 

34  57  18 

9491 

Aniares 

E. 

68  57  20 

9517 

67  16  31 

8534 

65  36    5 

8550 

6356    1 

9567 

3 

Pollux 

W. 

81    0  13 

9666 

82  87  39 

9680 

84  14  45 

8685 

85  51  31 

9710 

Regulus 

W. 

44  25  18 

9560 

46    4  28 

3004 

47  43  18 

8619 

49  21  47 

8634 

Jupiter 

W. 

43  21  30 

3557 

45    1  24 

9571 

46  40  59 

9585 

48  20  14 

8000 

Antares 

E. 

55  41  43 

9657 

54    4    6 

9677 

52  26  55 

9697 

50  50  11 

8717 

a  Aquike 

E. 

104  49  20 

3013 

103  19  23 

3099 

101  49  37 

9039 

100  20    4 

9043 

4 

Pollux 

W. 

93  50  12 

9769 

95  24  54 

8805 

96  59  15 

9891 

98  33  15 

8898 

Regulus 

W. 

57  29    8 

9710 

59    5  35 

9795 

60  41  42 

9739 

62  17  30 

8754 

Jupiter 

W. 

56  31  30 

9673 

58    8  46 

9680 

59  45  41 

9703 

61  22  17 

3718 

Antares 

E. 

42  53  26 

8697 

41  19  33 

3851 

39  46  11 

9875 

38  13  20 

9901 

a  Aquiln 

E. 

92  5(5    4 

3109 

91  28    6 

3194 

IK)    0  26 

3139 

88  33    4 

9155 

8V2I 

E. 

138  21  21 

9053 

136  52  14 

9070 

135  23  28 

3066 

133  55    1 

9109 

5 

Regulus 

W. 

70  11  37 

3897 

71  45  30 

9H41 

73  19    5 

8854 

74  52  23 

9867 

Jupiter 

W. 

69  20  27 

9780 

70  55    9 

9803 

72  29  33 

8816 

74    3  40 

9699 

Sp.ica 

W. 

16  55  :« 

9913 

18  27  35 

9919 

19  59  38 

8915 

21  31  38 

9919 

Antares 

E. 

30  37  57 

3056 

29    8  5:) 

d03& 

27  40  37 

3136 

26  13  13 

9185 

a  Aquilffi 

E. 

81  21     9 

3941 

79  55  48 

3956 

78  30  48 

3977 

77    6  10 

9995 

Sun 

£. 

126  37  38 

3160 

125  11    5 

3196 

123  44  51 

3810 

122  18  54 

9995 

6 

Regulus 

W. 

82  34  43 

9930 

84    6  24 

9041 

85  37  51 

8958 

87    9    4 

9963 

Jupiter 

W. 

81  50    6 

9891 

83  22  36 

9909 

84  54  52 

8913 

86  26  54 

9994 

Spica 

W. 

29    9  45 

9956 

30  40  53 

9965 

32  11  50 

9973 

33  42  36 

8961 

a  Aquilffi 

E. 

70    8  35 

3396 

68  46  14 

3418 

67  24  18 

3439 

66    2  46 

3468 

Sun 

E. 

115  13  19 

3999 

113  48  58 

3306 

112  24  52 

3317 

111     1    0 

3398 

7 

Regulus 

W. 

94  41  55 

3010 

96  11  55 

3016 

97  41  45 

3096 

99  11  25 

3034 

Jupiter 

W. 

'94    3  50 

9971 

95  34  39 

9060 

97    5  17 

9988 

98  35  45 

9996 

Spicn 

W. 

41  13  54 

3091 

42  43  41 

3098 

44  13  19 

9035 

45  42  48 

9049 

a  AquilsB 

E. 

59  21  41 

3566 

58    2  52 

3614 

56  44  33 

9643 

55  26  45 

9673 

Sun 

E. 

104    4  48 

3379 

102  42    8 

3388 

101  19  38 

3396 

99  57  17 

9404 

8 

Jupiter 

W. 

106    6    0 

3096 

107  a5  41 

3030 

109    5  17 

9034 

no  34  48 

3038 

Spica 

W. 

53    8  25 

3068 

54  37  14 

3071 

56    5  59 

3074 

57  34  40 

3078 

a  AquilfiB 

E. 

49    6  20 

3859 

47  52  11 

3804 

46  38  45 

3040 

45  26    6 

3990 

Sun 

E. 

93    7a5 

3496 

91  45  59 

3440 

90  24  28 

3445 

89    3    2 

9446 

9 

Spica 

W. 

64  57  19 

9085 

66  25  47 

9086 

67  54  14 

9086 

69  22  41 

90W 

Antares 

W. 

21     4  52 

3599 

22  24  44 

3476 

23  45  35 

9431 

25    7  16 

3394 

a  Aquiln 

E. 

39  36  29 

4313 

38  29  48 

4397 

37  24  24 

4490 

36  20  23 

4594 

Sun 

E. 

82  16  40 

3459 

80  55  30 

3459 

79  34  20 

3458 

78  13    9 

3457 

XIV. 
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GBEENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

I| 

P.L. 

P.L. 

P.L. 

P.L. 

Name  and  IMreotloD 

Midnight. 

of 

XV^ 

of 

XVIlIli. 

of 

XXlh. 

of 

i^ 

of  Oljeot. 

DIff. 

Diff. 

Diff. 

Diff. 

1 

Aldebftmn 

W. 

104    i    0 

9396 

O           /        // 

105  44  40 

9410 

107  28     i' 

9494 

109  11'    2 

9437 

Saturk 

W. 

94  54    9 

9413 

96  37  25 

9497 

98  20  21 

9440 

100    2  58 

9455 

Pollux 

w. 

61     7    5 

9513 

62  48    0 

9593 

64  28  41 

^34 

6(i    9    7 

9545 

Regiiliis 
Spica 

w. 

24  11  32 

9443 

25  54    5 

9451 

27  3<5  27 

9461 

29  18  a5 

9471 

E. 

29  51  57 

9433 

28    9    9 

9450 

26  26  46 

9470 

24  44  51 

9491 

Antares 

E. 

75  44  11 

9457 

74     1  57 

9479 

72  20    4 

9486 

70  38  31 

9509 

2 

Pollux 

W. 

74  27  12 

9608 

76    5  56 

9099 

77  44  21 

9636 

79  22  27 

9651 

Regulus 

W. 

37  45  21 

9533 

39  25  49 

9546 

41     5  58 

9560 

42  45  48 

9574 

Jupiter 

W. 

36  38  44 

9503 

38  19  53 

9516 

40    0  44 

9530 

41  41  16 

9543 

Antares 

E. 

62  16  21 

9Sa5 

6037    5 

9009 

58  58  13 

9690 

57  19  45 

9639 

3 

Pollux 

W. 

87  27  57 

9796 

89    4    2 

9749 

90  39  46 

9758 

92  15    9 

9773 

Regulus 

W. 

50  59  56 

9649 

52  37  45 

9664 

54  15  13 

9679 

55  52  21 

9605 

Jupiter 

W. 

49  59    9 

9615 

51  37  44 

9699 

5:)  15  59 

9644 

54  53  54 

9658  ! 

Antares 

E. 

49  13  54 

9738 

47  38    4 

9750 

46    2  42 

9781 

44  27  49 

9804 

«  Aquilee 

E. 

98  50  45 

3096 

97  21  40 

3068 

95  52  51 

3089 

94  24  19 

3096 

4 

Pollux 

W. 

100    6  54 

9853 

101  40  13 

9669 

103  13  11 

9886 

104  45  48 

9909 

Regulus 

W. 

63  52  58 

9709 

65  28    6 

9784 

67    2  55 

9798 

68  37  25 

9819 

Jupiter 

W. 

62  58  3:} 

9739 

64  34  30 

9747 

66  10    8 

9761 

67  45  27 

9775 

Antares 

E. 

36  41    2 

9B98 

35    9  19 

9958 

a3  38  13 

9988 

32    7  45 

3090 

a  Aquilw 

E. 

87    6    1 

3179 

85  39  18 

3188 

84  12  54 

3906 

82  46  51 

3993 

Sun 

E. 

132  26  54 

3118 

130  59    6 

3134 

129  31  38 

3150 

128    4  29 

3165 

5 

Regulus 

W. 

76  25  24 

9880 

77  58    8 

9894 

79  30  35 

9905 

81    2  47 

9918 

Jupiter 

W. 

75  37  30 

9849 

77  11    3 

9855 

78  44  20 

9867 

80  17  21 

9880 

Spica 

W. 

2:^    3  33 

9994 

24  35  21 

9939 

26    6  59 

9940 

27  38  27 

9948 

Antares 

E. 

24  46  46 

3939 

23  21  23 

3301 

21  57  13 

3373 

20  34  26 

3459 

a  Aquilee 

E. 

75  41  5:} 

3315 

74  17  59 

3335 

72  54  28 

3355 

71  31  20 

3375 

Sun 

E. 

120  53  15 

3339 

119  27  52 

3953 

118    2  45 

3906 

116  37  54 

3280 

6 

Regulus 

W. 

88  40    3 

9973 

90  10  49 

9983 

91  41  23 

9993 

93  11  45 

3009 

Jupiter 

W. 

87  58  42 

9935 

89  30  17 

9044 

91     1  40 

9954 

92  32  51 

9963 

Spica 

W. 

a5  13  12 

9980 

36  43  38 

9998 

38  13  m 

3006 

39  43  58 

3014 

a  AquiliB 

E. 

64  41  40 

3486 

63  21    0 

3509 

62    0  46 

3534 

60  40  59 

3560 

Sun 

E. 

109  37  21 

3339 

108  13  55 

3350 

106  50  41 

3360 

105  27  39 

3370 

7 

Regulus 

W. 

100  40  56 

3040 

102  10  19 

3047 

103  39  34 

3093 

105    8  41 

3050 

Jupiter 

W. 

100    6    4 

3001 

101  36  15 

3008 

103    6  18 

3014 

104  36  13 

3091 

Spica 

W. 

47  12    9 

3047 

48  41  23 

3063 

50  10  30 

3059 

51  39  30 

3063 

a  AquilsB 

E. 

54    9  29 

3705 

52  52  47 

3738 

51  36  40 

37rj 

50  21  10 

3819 

Sun 

E. 

98  35    5 

3419 

97  13    2 

3418 

95  51    6 

3494 

94  29  17 

3431 

8 

Jupiter 

W. 

112    4  14 

3041 

113  33  36 

3043 

115    2  55 

3046 

116  32  11 

ri048 

Spica 

W. 

59    3  17 

3080 

60  31  51 

3089 

62    0  22 

3084 

63  28  51 

3086 

n  Aquilie 

E. 

44  14  17 

4044 

43    3  21 

4109 

41  53  21 

4165 

40  44  22 

49% 

Sun 

E. 

87  41  40 

3458 

86  20  22 

3454 

84  59    6 

3455 

83  37  52 

3457 

9 

Spica 

W. 

70  51    9 

3083 

72  19  39 

3089 

73  48  11 

3080 

75  16  45 

3078 

Antares 

W. 

26  2S)  39 

33ftl 

27  52  39 

3333 

29  16  12 

3308 

30  40  14 

39H6 

a  AquiliB 

E. 

35  17  53 

4710 

34  17    2 

4849 

33  18    0 

4989 

32  20  56 

5154 

Sun 

E. 

76  51  57 

3456 

75  30  44 

3454 

74    9  29 

3453 

72  48  12 

3450 

52 
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GREENWICH  MEAN  TIME. 

LUNAB  DISTAirCEg. 

is 

Name  nd  Direotloa 
of  Ol^eefe. 

NOOIL 

P.L. 
of 

Dia. 

ink* 

P.L. 
of 

Dlir. 

Vlh. 

P.L, 

of 

Diff. 

IXh. 

P.L. 
of 

Dlff. 

10 

Spica 
Aotarefl 

Sun 

W. 

E. 

76  45  22 
32    4  42 
71  26  52 

3074 

aM5 

3446 

78  14'   S 
33  29  34 
70    5  28 

3078 
3947 
3443 

79  42  49 
34  54  47 
68  44    0 

3067 
3930 
3438 

8f  1139 
36  20  21 
67  22  27 

3089 

3914 
3433 

11 

Spica 

Antares 

Sun 

W. 
W. 
E. 

88  37  23 
43  32  37 
60  33  11 

3034 
3144 
3403 

90    6  53 
44  59  53 

59  10  58 

3097 
3131 
3396 

91  36  32 
46  27  25 
57  48  37 

3091 
3119 
3388 

93    6  19 
47  55  12 

56  26    7 

3013 
3108 
3379 

12 

Spica 
Antaree 

Sun 

W. 
E. 

100  37  46 
55  17  53 
49  31    5 

9970 
3045 
3333 

102    8  36 
56  47  10 
48    7  32 

9081 
3039 
3393 

103  39  38 
58  16  43 
46  43  47 

9051 
3090 
3319 

105  10  52 
59  46  31 
45  19  49 

9949 
3008 
3301 

13 

Antarea 
a  Aqiiiltt 

Sun 

W. 
W. 
E. 

e7  19  24 
28  56    6 
38  16  44 

9045 
59S6 
3943 

68  50  46 
29  45  23 
36  51  26 

9099 
5353 
3931 

70  22  24 
30  37  52 
35  25  53 

9990 

5119 
3919 

71  54  18 
31  3:)  20 
34    0    6 

9907 
4909 
3905 

14 

ADtnres 
a  Aquiln 
Sun 

W 
W. 
E. 

79  37  53 
36  48    2 
26  47  19 

9843 
4153 
3141 

81  11  25 
37  57  13 
25  19  59 

9CQ0 
4048 
3198 

82  45  14 
t^    8    7 
23  52  23 

9818 
3949 
3115 

84  19  19 
40  20  37 
22  24  32 

9805 
3860 
3109 

18 

Sun 

Aldebaran 
Saturn 
Pollux 

W. 
E. 
E, 
E. 

21  59  57 
48  13  14 
58    3  10 
91  45  14 

9785 
9437 
9487 
9598 

23  35  11 
46  30  32 
56  21  11 
90    4  40 

9758 
9499 
9480 
9590 

25  10  37 
44  47  39 
54  39    2 
88  23  55 

9747 
9499 
9454 
9513 

26  46  14 
43    4  36 
52  56  44 
8643    0 

9739 
9414 
9448 
9508 

19 

Sun 

Aldebaran 

Saturn 

Pollux 

Jupiter 

E. 
E. 
E. 
E. 

34  46  51 
34  26  51 
44  23    & 
78  16  10 
113  46    9 

9704 
93« 
9490 
9478 
9387 

36  23  26 
32  42  51 
42  39  59 
76  34  26 
112    1  47 

9097 
93n 
9416 
9473 
9361 

38    0  10 
30  58  43 
40  56  47 
74  52  35 
110  17  16 

9691 
9371 
9419 
9469 
9355 

39  37    2 
29  14  27 
39  13  29 
73  10  38 
108  32  36 

9666 
9966 

9400 
9488 
9349 

20 

Sun 

Saturn 

Pollux 

Jupiter 

llegulus 

W. 
E. 
E. 
E. 
E. 

47  43  11 
30  36    6 

64  39  58 

99  47  27 

100  34    8 

9860 
9401 
9456 
9396 
9350 

49  20  45 
28  52  33 
62  57  43 
98    2    6 
98  49  22 

9658 
9409 
9455 
9999 
9348 

50  58  24 
27    9    1 
61  15  27 

96  16  39 

97  4  30 

9659 
9404 
9458 
9318 
9343 

52  36    9 
25  25  32 
59  33  12 

94  31     6 

95  19  33 

9648 
9408 
9457 
9315 
9339 

21 

Sun 

a  Arietia 
Pollux 

Regulua 

W. 
W. 
E. 
E. 
E. 

60  46    6 
29  21    3 
51    2  36 

ea  42  12 

86  33  33 

9639 
9778 
9473 
9300 
9394 

62  24  18 
30  56    2 
49  20  45 

83  56  13 

84  48    8 

9699 
9798 
9470 
9998 
9999 

64    234 
32  32    4 
47  39    2 

82  10  11 

83  2  40 

9898 
9688 

9487 
9996 
9319 

65  40  54 
34    9    0 
45  57  30 

80  24    5 

81  17    8 

9894 
9654 
9495 
9904 
9317 

22 

Sun 

or  Arietia 

Pollux 

Jupiter 

Regulua 

W. 
W. 
E. 
E. 
E. 

73  53  15 
42  23  36 
37  a3  37 

71  33    3 

72  28  51 

9614 
9535 
9587 
9S87 
9300 

75  31  51 
44    4    0 
a5  53  56 

69  46  45 

70  43    5 

9619 
9690 
9589 
9987 
9300 

77  10  29 
45  44  46 
34  14  46 
68    026 
68  57  18 

9619 
9505 
9615 
9986 
9907 

78  49    8 
47  25  52 
32  36  12 

66  14    6 

67  11  29 

9611 
9499 
9847 
9985 
9306 

23 

Sun 

a  Arietia 

Aldebaran 

Jupiter 

W. 
W. 
W. 

E. 

87    2  44 

55  55  10 
21  47  26 
57  22  19 

9007 
9448 
9996 
9966 

88  41  30 
57  37  37 
23  33  31 
55  35  59 

9607 
9449 
9995 

9987 

90  20  16 
59  20  12 
25  19  38 
53  49  40 

9608 
9436 
9994 
9987 

91  59    3 
61     2  55 
27    5  46 
52    3  21 

9806 
9431 
9994 
9988 

XVI. 
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GBEENWICH  MEAN  TIME. 

LUNAS  DISTANCES. 

Name  Mid  Biraetion 
of  Ol^eot. 

Midnight 

P.L. 

of 

Oiff. 

XVk. 

P.L. 

of 

Dllt 

xvm^. 

P.L. 

of 

DHL 

XXPu 

P.L. 

of 

Diff. 

10 

Spica 

W. 

82  40a5 

3057 

84    9  37 

3059 

a5  38'45 

3047 

87    8    6 

3040 

Antares 

W. 

37  46  14 

3198 

39  12  25 

3184 

40  38  53 

3171 

42    5  37 

3158 

Suit 

E. 

66    0  48 

34S9 

64  39    4 

3493 

63  17  13 

3417 

61  55  16 

3410 

11 

Spica 

W. 

94  36  16 

3005 

96    6  23 

9997 

97  96  40 

9089 

99    7    7 

9979 

Antares 

W. 

49  23  14 

3004 

50  51  31 

3089 

52  20    3 

3069 

53  48  50 

3066 

Sun 

E. 

55    3  27 

3371 

53  40  37 

3309 

52  17  37 

3359 

50  54  26 

3344 

12 

Spica 

W. 

106  42  18 

9901 

108  13  57 

9091 

109  45  49 

8911 

111  17  54 

9900 

Antares 

W. 

61  16  34 

S905 

62  46  53 

9989 

64  17  28 

9970 

65  48  18 

9058 

Sun 

E. 

43  55  39 

3Q90 

42  31  16 

3978 

41    6  39 

3966 

39  41  48 

3955 

13 

Antares 

w. 

73  21)  28 

9804 

74  58  55 

9881 

76  31  38 

9869 

78    4  37 

9856 

a  AquiliB 

W. 

32  31  33 

4716 

33  3'i  19 

4Sftt 

34  a*)  26 

4404 

35  40  44 

4973 

Sun 

E. 

32  34    3 

3103 

31     7  45 

3180 

29  41  12 

3167 

28  14  23 

3154 

14 

Antares 

W. 

85  53  41 

9709 

87  28  19 

9780 

89    3  13 

9768 

90  38  23 

9756 

a  Aqiiil» 

W. 

41  34  37 

3779 

42  50    1 

3705 

44    6  43 

3637 

45  24  37 

3576 

Sun 

E. 

20  56  25 

30£9 

19  28    2 

3076 

17  59  21 

3064 

16  30  22 

3051 

18 

Sun 

W. 

28  22    2 

9739 

29  58    0 

9794 

31  34    8 

9717 

33  10  25 

9710 

Aldebaran 

E. 

41  21  22 

9407 

3f)  ;}7  58 

9401 

37  54  25 

9304 

»)  10  42 

9389 

Saturn 

E. 

51  14  17 

9441 

49  31  41 

9435 

47  48  56 

9430 

46    6    4 

9495 

Pollux 

E. 

85    1  55 

9489 

83  20  40 

9493 

81  39  17 

9488 

79  57  47 

9483 

19 

Sun 

W. 

41  14     1 

9680 

42  51     8 

9675 

44  28  22 

9669 

46    5  43 

9664 

Aldebaraii 

E. 

27  30    4 

9309 

25  45  34 

9357 

24    0  57 

9353 

22  16  14 

9349 

Saturn 

E. 

37  30    7 

9406 

S5  46  41 

9403 

34    3  11 

9409 

32  19  39 

9401 

Potliix 

E. 

71  28  37 

9463 

69  46  32 

9461 

68    4  24 

9458 

66  22  12 

9457 

Jupiter 

E. 

106  47  48 

9344 

105    2  53 

9339 

103  17  51 

9335 

101  32  42 

9331 

20 

Sun 

W. 

54  13  59 

9644 

55  51  54 

9640 

57  29  54 

9638 

59    7  58 

9635 

Saturn 

E. 

23  42    9 

9413 

21  58  53 

9491 

20  15  49 

9433 

18  33     1 

9449 

Pollux 

E. 

57  50  58 

9458 

56    8  46 

9461 

54  26  38 

9464 

52  44  34 

9468 

Jupiter 

E. 

92  45  28 

3311 

90  59  45 

9309 

89  13  58 

9306 

87  28    7 

9303 

Kegulas 

E. 

93  34  30 

9335 

91  49  22 

9333 

90    4  10 

9330 

88  18  54 

*9396 

21 

Sun 

W. 

67  19  17 

9681 

68  57  43 

9690 

70  36  11 

9618 

72  14  42 

9616 

aArietis 

W. 

SHiG  42 

9693 

37  25    5 

9507 

39    4    4 

9573 

40  43  36 

9553 

Pollux 

E. 

44  16  10 

9505 

42  35    4 

9517 

40  54  14 

9531 

39  13  44 

9548 

£. 

78  :^7  57 

9993 

76  51  47 

9991 

75    5  a5 

9989 

73  19  20 

9988 

Re^ulus 

E. 

79  31  34 

9315 

77  45  57 

9313 

76    0  17 

9319 

74  14  35 

9311 

22 

Sun 

W. 

80  27  48 

9610 

82    6  30 

9606 

83  45  14 

9607 

85  23  59 

9607 

aArietis 

W. 

49    7  16 

9489 

r.O  48  55 

9473 

52  SO  48 

9463 

54  12  5:^ 

9455 

Pollux 

E. 

30  58  21 

9684 

2J)  21  20 

9798 

27  45  18 

9789 

26  10  26 

9646 

Jupiter 

E. 

64  27  45 

9985 

62  41  24 

9985 

60  55    2 

99f5 

59    8  40 

9985 

Regulus 

E. 

65  25  39 

9306 

63  39  48 

9305 

61  53  56 

9305 

60    8    4 

9305 

23 

Sun 

W. 

93  37  50 

9606 

95  16  37 

9607 

96  55  23 

9607 

98  34    9 

9607 

a  Arietis 

W. 

62  45  45 

9497 

64  28  41 

9493 

66  11  43 

9490 

67  54  49 

9417 

Aldebaran 

W. 

28  51  55 

9994 

30  38    4 

9994 

32  24  13 

9994 

34  10  21 

9995 

Jupiter 

E. 

50  17    4 

9989 

48  30  49 

9991 

46  44  37 

9993 

44  58  27 

9995 

54 
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XVIL 


GREENWICH  MEAN  TIME. 

LUNAE  DISTANCES. 

^ 

^ 

P.L. 

P.L. 

P.L. 

P.L. 

Name  and  DIreetion  1 

Noon, 

of 

ll|h. 

of 

Vlh. 

of 

EKb. 

of 

of  Ol^eot. 

IMff. 

DifT. 

Diff. 

jns. 

23 

Reffulus 
Spica 

E. 

58  2212 

9005 

56  36  20 

9306 

5l  50  28 

9306 

5:1    437 

9906 

£. 

111  51  35 

9303 

110    5  40 

9309 

108  19  44 

9309 

106  33  48 

9309 

24 

Sun 

W. 

100  12  55 

9607 

101  51  40 

S608 

103  30  24 

9600 

ia5    9    7 

9610 

a  Arietis 

W. 

69  38    0 

9414 

71  21  14 

9413 

73    4  30 

9419 

74  47  48 

9411 

Aldebanm 

W. 

a5  56  28 

9995 

37  42  35 

9986 

:)9  28  41 

9996 

41  14  46 

a»7 

Saturn 

W. 

26    624 

9383 

27  50  52 

9350 

29  35  26 

9355 

31  20    6 

9359 

Jupiter 

E. 

43  12  20 

9998 

41  26  17 

9300 

39  40  18 

2304 

37  54  24 

9308 

Reirtilus 
Spica 

E. 

44  15  38 

9319 

42  29  56 

9314 

40  44  17 

9317 

38  58  42 

9919 

E. 

97  44    4 

9303 

95  58    9 

9304 

94  12  15 

9304 

92  26  21 

9305 

25 

Sun 

W. 

113  22  17 

9618 

115    0  48 

9619 

116  39  17 

9691 

118  17  43 

9694 

a  Arietis 

W. 

83  24  27 

9411 

a5    7  46 

9419 

86  51    3 

9414 

88  M  17 

9417 

Aldebanm 

W. 

50    4  48 

9304 

51  50  42 

9306 

53  36  33 

9308 

55  22  21 

9310 

Saturn 

W. 

40    4    7 

9347 

41  48  58 

9348 

43  33  48 

9348 

45  18  37 

9349 

Jupiter 

E. 

29    6  41 

9339 

27  21  38 

9348 

25  36  49 

9359 

23  52  16 

9373 

Regiilus 

E. 

30  11  53 

9339 

28  26  51 

9346 

26  41  58 

9353 

24  57  15 

9361 

Spica 

E. 

83  37  19 

S3I9 

81  51  37 

9314 

80    5  58 

9316 

78  20  22 

9319 

26 

Sun 

W. 

126  28  59 

9630 

128    7    1 

9649 

129  44  59 

9646 

131  22  52 

9650 

Aldebaran 

W. 

64  10  29 

9994 

65  55  54 

9397 

67  41  14 

9331 

69  26  29 

9934 

Saturn 

W. 

54    2  13 

9350 

55  46  47 

9309 

57  31  17 

9365 

59  15  42 

9368 

Pollux 

W. 

23  34  36 

9080 

25    6  17 

9858 

26  39  29 

9800 

28  13  57 

9753 

Spica 

E. 

69  33  20 

9333 

67  48    9 

9337 

66    3    3 

9340 

64  18    2 

9345 

Antarea 

E. 

115    2  12 

9309 

113  18  26 

9394 

111  34  42 

9306 

109  51     1 

9398 

07 

Aldebaran 

W. 

78  11  16 

9357 

79  55  53 

9369 

81  40  23 

8367 

83  24  45 

9373 

Saturn 

W. 

67  56  27 

9380 

69  40  17 

9394 

71  24    0 

9400 

73    7  35 

9405 

Pollux 

W. 

36  18  34 

9618 

37  57    4 

9603 

39  35  55 

9591 

41  15    2 

9589 

Spica 

E. 

55  34  38 

9370 

53  50  20 

9375 

52    6  10 

9381 

50  22    8 

9387 

Aj)  tares 

E. 

101  13  37 

9415 

99  30  24 

9490 

97  47  18 

9495 

96    4  19 

9430 

28 

Aldebaran 

W. 

92    424 

9406 

93  47  51 

9419 

95  31     8 

9410 

97  14  15 

9497 

Saturn 

W. 

81  43  26 

9437 

83  26    8 

9445 

85    8  39 

9453 

86  50  59 

9400 

Pollux 

W. 

49  32  57 

9561 

51  12  45 

9561 

52  52  33 

9569 

54  32  20 

9564 

' 

Spicf. 

E. 

41  44  27 

9495 

40    1  28 

9434 

38  18  42 

9443 

;^36    9 

9453 

Antarea 

E. 

87  31  26 

9469 

85  49  20 

9470 

84    7  24 

9477 

82  25  39 

9466 

29 

Saturn 

W. 

95  19  50 

9503 

97    059 

9519 

98  41  55 

9599 

100  22  37 

9539 

Pollux 

W. 

62  50  14 

9585 

64  29  30 

9500 

66    8  38 

9587 

67  47  37 

9604 

Jupiter 

W. 

27  33  32 

9507 

29  14  36 

9510 

30  55  35 

9515 

32  36  27 

9591 

Regulus 

W. 

25  56  15 

9519 

27  37  11 

9517 

20  18    0 

9593 

30  58  41 

9590 

Antares 

E. 

73  59  59 

9533 

72  19  31 

9543 

70  39  18 

9563 

68  59  19 

9565 

30 

Pollux 

W. 

75  59  52 

9646 

77  37  44 

9657 

79  15  22 

9667 

80  52  46 

96n 

Jupiter 

W. 

40  58  32 

9550 

42  38  24 

9567 

44  18    4 

9577 

45  57  30 

9587 

Regulus 

W. 

39  19  35 

9571 

40  59  10 

9580 

42  38  32 

9590 

44  17  40 

9601 

Antares 

E. 

60  43  28 

9887 

59    5  10 

9640 

57  27  10 

9665 

55  49  30 

9660 

31 

Pollux 

W. 

88  56    9 

9734 

90  32    4 

9746 

92    743 

97S0 

93  43    5 

9779 

Jupiter 

W. 

54  11  10 

9641 

55  49    9 

9659 

57  26  53 

9664 

59    4  21 

9675 

Regulus 

W. 

52  29  43 

9656 

54    7  22 

9667 

55  44  46 

9679 

57  21  54 

9601 

Autared 

E. 

47  46  15 

9751 

46  10  43 

9760 

44  35  34 

9788 

43    050 

9808 

xvni. 
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GREENWICH  MEAN  TIME. 

i 
LUNAR  DISTANCES. 

1.- 

P.L. 

P  L. 

P.L. 

P.L. 

*l 

NMDe  and  Direoiion 

Midnight. 

of 

XVh. 

of 

XVlIDi 

of 

XXlh. 

of 

2a 

of  Ol^ct. 

Dlff. 

Dlff, 

Dlff. 

Ditr. 

Regiiliis 
Spica 

E. 

Sf  18  47 

9307 

49  32  58 

9308 

47  47  16 

9309 

46^    123 

i 

9910 

E. 

104  47  51 

S309 

103    1  54 

9309 

101  15  57 

9309 

99  30    0 

9309 

34 

Sun 

W. 

106  47  48 

9611 

108  26  28 

9619 

110    5    7 

9614 

111  43  43 

9615 

aAricDtis 

W. 

76  31     7 

9410 

78  14  27 

9410 

79  57  47 

9410 

81  41     7 

9410 

Aldebnran 

W. 

43    0  50 

9398 

44  46  52 

9909 

46  :32  5:3 

9300 

48  18  52 

9309! 

Saturn 

W. 

33    4  50 

9350 

:34  49  37 

9348 

3()  34  26 

8348 

38  19  16 

8347 

Jupiter 

E. 

36    8:36 

9313 

34  22  55 

9317 

32  37  21 

9394 

30  51  56 

9631 

Regiiliis 

E. 

37  13  10 

9399 

:35  27  43 

9385 

3:3  42  20 

8399 

31  57    3 

9334 

SpicA 

E. 

90  40  29 

9307 

88  54  39 

9307 

87    8  50 

9300 

85  23    3 

9311   i 

25 

Suif 

W. 

119  56    5 

9096 

121  34  24 

9639 

123  12  40 

9639 

124  50  52 

t 
9635 

aArietis 

W. 

90  17  27 

9419 

$>2    0  34 

9491 

93  43  38 

9495 

95  2fi  37 

9499 

Aldebanm 

W. 

57    8    6 

9313 

58  5:3  47 

9315 

GO  39  25 

9317 

62  24  59 

9390 

SATURff 

W. 

47    3  25 

9350 

48  48  1 1 

9359 

50  32  55 

9954 

52  17  36 

9357  : 

E. 

22    8    3 

9390 

20  24  14 

9419 

18  40  56 

9440 

16  58  18 

9477 

Re^uhis 

E. 

2:3  12  44 

9371 

2!  28  28 

9384 

19  44  31 

9400 

18    0  57 

9491 

Spica 

E. 

76  34  50 

9399 

74  49  22 

9994 

73    3  57 

9396 

71  18  36 

9330 

26 

SUK 

W. 

133    0  39 

9665 

134  38  20 

9659 

136  15  55 

9663 

137  53  24 

9669  ' 

Aldebaran 

W. 

71  1!  39 

9338 

72  56  43 

9343 

74  41  40 

9347 

76  26  31 

9351 

Saturn 

W. 

61    0    2 

9379 

62  44  17 

9375 

64  28  27 

9380 

66  12  30 

9384 

Pollux 

W. 

29  49  27 

9715 

31  25  47 

9683 

3:3    2  50 

9667 

34  40  28 

9636 

Spica 

E. 

62  33    8 

9349 

60  48  20 

9354 

59    3  39 

8350 

57  19    5 

mm 

Antares 

E. 

108    7  23 

9401 

106  23  49 

9404 

104  40  20 

9408 

102  56  56 

9411 

27 

Aldebarnn 

W. 

85    8  50 

9379 

86  53    4 

9386 

88  37    0 

9391 

90  £0  47 

9398 

Saturn 

W. 

74  51    3 

9411 

76  34  22 

9417 

78  17  33 

9494 

80    0  34 

9430  1 

Pollux 

W. 

42  54  22 

9574 

44  3:3  52 

9569 

46  13  2^ 

9566 

47  53  11 

9563  ; 

Spica 

E. 

48  38  15 

9394 

46  54  :32 

9409 

45  11    0 

9400 

43  27  38 

9417 

Antares 

E. 

94  21  27 

9496 

92  38  43 

9449 

90  56    8 

9448 

89  13  42 

9456 

28 

Aldebaran 

W. 

98  57  11 

9436 

100  39  55 

9444 

102  22  27 

9453 

104    4  47 

9469 

Saturit 

W. 

88  :33    9 

9467 

m  15    8 

9476 

91  56  55 

9485 

93  38  29 

9494 

Pollux 

W. 

56  12    4 

96^7 

57  51  44 

9570 

59  31  20 

9574 

6!  10  50 

9570 

Spica 

E. 

34  53  49 

9463 

as  1 1  44 

9475 

31  29  55 

9486 

29  48  22 

9499  ■ 

Aiitarea 

E. 

80  44    6 

9494 

79    2  45 

9503 

77  21  36 

9513 

75  40  41 

9599 

29 

Saturn 

W. 

102    3    6 

9543 

103  43  20 

9553 

105  23  20 

9564 

107    3    5 

9574 

Pollux 

W. 

69  26  26 

9619 

71     5    5 

9691 

72  43  32 

9699 

74  21  48 

9637! 

Jupiter 

W. 

34  17  11 

9537 

35  57  46 

9534 

:i7  :38  12 

9641 

39  18  28 

95.')0 

Regulus 

W. 

32  39  14 

9536 

34  19  37 

9545 

35  59  48 

9553 

37  39  48 

9569 

Autares 

E. 

67  19  36 

9577 

65  40    9 

968B 

64    0  58 

9601 

62  22    4 

9614 

90 

Pollux 

W. 

82  29  56 

9688 

84    6  52 

9699 

85  43  33 

9710 

87  19  59 

9799 

Jupiter 

W. 

47  36  43 

9597 

49  15  42 

9608 

50  54  26 

9618 

52  32  56 

9630 

Regulus 

W. 

45  m  34 

9619 

47  :35  13 

9699 

49  13  38 

f633 

50  51  48 

9644 

Antares 

E. 

54  12    9 

9681 

52  a5    8 

9700 

50  58  28 

9716 

49  22  10 

9rd4 

31 

Pollux 

W. 

95  18  10 

9784 

96  52  59 

9797 

98  27  31 

9810 

100    1  46 

9893  i 

Jupiter 

W. 

60  41  34 

96(<7 

62  18  31 

9699 

63  55  12 

9711 

65  31  137 

9793 

Regulus 

W. 

58  58  46 

9709 

60  35  23 

9715 

62  11  43 

9797 

63  47  47 

9rJ9 

Antares. 

E. 

41  26  32 

9898 

39  52  41 

9860 

38  19  18 

9873 

36  46  25 

9888 
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AT  GREENWICH  APPARENT  NOON. 

1 

1 
1 

1 

1 

1 

2 
3 

THE  SUN'S 

HdoMl 
Time  of 

8«Bi- 

diaaioter 

PlMlllg 
Hnldlui. 

Xquatfoaaf 

Tima, 

to  be 

Added  to 

out  for 
ISour. 

Apparent 
BlghtAsoeniioii. 

iMff.  for 
IHonr. 

Appittent 

Die  for 
IHonr. 

Semi- 
dUmetw 

Snbtiaoted 

from 
ApiwTeot 

Time. 

Wed. 
Thur. 
Frid. 

h      m      8 

0  43  52.48 
0  47  30.87 
0  51     9.37 

9.097 
9.102 
9.109 

_         O           /           // 

N.  4  43    7.4 
5    6  10.2 
5  29    7.5 

+57S3 
57.61 
57.28 

16    2"00 
16     1.72 
16     1.44 

64!51 
64.53 
64.55 

8  49*70 
3  31.59 
3  13.60 

0.758 
0.76S 
0.746 

Sat 

SUN. 

Mon. 

4 
5 
6 

0  54  48.07 

0  58  26.97 

1  2    6.07 

9.116 
9.125 
9.134 

5  51  59.3 

6  14  45.0 
6  37  24.3 

+57.03 
56.77 
56.50 

16     1.16 
16    0.88 
16    0.60 

64.57 
64.60 
64.63 

2  55.78 
2  88.17 
2  20.77 

0.739 
0.730 
0.721 

Tues. 
Wed. 
Thur. 

7 
8 
9 

1     5  45.39 
1     9  24.95 
1  13    4.78 

9.144 
9.154 
9.165 

6  59  56.9 

7  22  22.6 
7  44  40.8 

•^56.21 
55.91 
55.00 

16    0.32 
16    0.04 
15  59.76 

64.66 
64.70 
64.74 

2    3.59 
1  46.65 
129.97 

0.711 
0.701 
0.690 

Frid. 
Sat. 

SUN. 

10 
11 
12 

1  16  44.90 
1  20  25.31 
1  24    6.02 

9.177 
9.190 
9.203 

8    6  51.3 
8  28  53.7 
8  50  47.8 

+66.87 
64.93 
64.57 

15  59.48 
15  59.20 
15  58.93 

64.78 
64.82 
64.86 

1  13.58 
0  57.48 
0  41.69 

0.678 
0.666 
0.663 

Mon. 
Tues. 
Wed. 

13 
14 
15 

1  27  47.05 
1  31  28.42 
1  35  10.14 

9.217 

9.2:m 

9.245 

9  12  33.0 
9  34    9.1 
9  55  35.8 

•t-54.20 
63.81 
63.41 

15  58.66 
15  58.39 
15  58.12 

64.91 
64.96 
65.01 

0  26.21 
0  11.07 

0.638 
0.634 
0.610 

6    3.*8 

Thur. 
Frid. 
Sat 

16 
17 
18 

1  38  52.21 
1  42  34.64 
1  46  17.45 

9.260 
9.276 
9.293 

10  16  52.6 
10  37  59.2 
10  58  55.3 

■I-53.99 
63.56 
63.11 

15  57.86 
15  57.60 
15  57.34 

65.07 
65.12 
65.18 

0  18.18 
0  32.26 
0  45.96 

0.506 
0.679 
0.563 

SUN. 

Mon. 

Tues. 

19 
20 
21 

1  50    0.66 
1  53  44.27 
1  57  28.29 

9.309 
9.326 
9.343 

11  19  40.5 

11  40  14.6 

12  0  37.0 

+61.65 
61.17 
50.68 

15  57.08 
15  56.63 
15  56.58 

65.24 
65.30 
65.36 

0  59.27 

1  12.18 
124.68 

0.547 
0.630 
0.613 

Wed. 
Thur. 
Frid. 

22 
23 
24 

2     1  12.73 
2    4  57.62 
2    8  42.96 

9.361 
9.379 
9.398 

12  20  47.6 

12  40  45.9 

13  0  31.7 

+50.18 
49.67 
49.14 

15  56.33 
15  56.08 
15  55.83 

65.43 
65.50 
65.57 

186.76 
148.39 
1  59.57 

0.496 
0.477 
0.458 

Sat. 

SUN. 
Mon. 

25 
26 
27 

2  12  28.75 
2  16  15.01 
2  20     1.76 

0.418 
9.438 
9.459 

13  20    4.7 
13  39  24.5 
13  58  30.8 

+48.60 
48.04 
47.48 

15  55.58 
15  55.34 
15  55.10 

65.64 
65.71 
65.78 

2  10.30 
2  20.56 
2  30.34 

0.438 
0.418 
0.397 

Tues. 
Wed. 
Thur. 

28 
29 
30 

2  23  49.02 
2  27  36.80 
2  31  25.10 

9.480 
9.502 
9.524 

14  17  23.3 
14  36     1.8 
14  54  25.8 

+46.90 
46.31 
45.70 

15  54.86 
15  54.62 
15  54.38 

65.86 
65.94 
66.02 

2  39.60 
2  48.35 
2  56.58 

0.376 
0.354 
0.333 

Frid. 

31 

2  35  13.94 

9.547 

N.15  12  35.1 

+46.00 

15  54.14 

66.10 

8    4.28 

0.309 

Non.— Th 
Th 

e  niflfla  time  of  sen 
e  sixn  +  preflxed 

to  the  hoi 

pMsIng  mnj  be  fomid  by  n 
irly  ohMige  of  deelioatioD  ind 

ibtnteUng  CM  tram  «h< 
tiomtM  thM  noTth  dMdiai 

atdeieal  time. 
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AT  GREENWICH  MEAN  NOON. 

t 

1 
1 

1 
1 

THE 

BUN'S 

Equation  of 
Time, 
to  be 

fhmi 

Dlff.  for 
IHonr. 

Sidereal 

Time, 

or 

BlgbtAeoenelon 

of 

Mean  Son. 

Appannt 

Bight  AHOMioD. 

Dlir.  for 
IHOOT. 

Apponat 

DtiEfor 
Ifioor. 

Added  to 
Mean  Time. 

Wed. 

1 

Ii     m      I 
0  43  51.90 

9.099 

N.   443'    a? 

+57.74 

m       8 

3  49.75 

o!768 

h     m       a 

0  40    2.15 

Thur. 

2 

0  47  90.33 

9.104 

5    6    6.8 

57.58 

3  31.63 

0.762 

0  43  58.70 

Frid. 

3 

0  51    8.89 

9.111 

6  29    4.5 

57.29 

3  13.64 

0.746 

0  47  55.25 

Sat 

4 

0  54  47.63 

9.1 18 

5  51  56.6 

+67.04 

2  55.82 

0.739 

0  51  51.81 

Sun. 

5 

0  58  26.57 

9.187 

6  14  42.6 

56.78 

2  38.21 

0.730 

0  55  48.36 

Mon. 

6 

1    2    5.72 

9.136 

6  37  22.2 

66.51 

2  20.81 

0.721 

0  59  44.91 

Tues. 

7 

1     5  45.08 

9.146 

6  59  55.1 

+66.22 

2    3.62 

0.711 

1    3  41.46 

Wed. 

8 

1     9  24.68 

9.156 

7  22  21.0 

55.92 

1  46.67 

0.701 

1    7  38.01 

Thur. 

9 

1  13    4.55 

9.167 

7  44  39.5 

66.61 

1  29.99 

0.690 

1  11  34.56 

Frid. 

10 

1  16  44.71 

9.179 

6    6  50.2 

+55.28 

1  13.60 

0.678 

1  15  31.11 

Sat 

11 

1  20  25.16 

9.193 

8  28  52.9 

54.94 

0  57.49 

0.665 

1  19  27.67 

Sum. 

12 

1  24    5.91 

9.905 

8  50  47.2 

64.68 

0  41.69 

0.652 

1  23  24.22 

Mon. 

IS 

1  27  46.98 

9.319 

9  12  32.6 

+54.21 

0  26.21 

0.638 

1  27  20,77 

Tues. 
Wed. 

14 
15 

1  31  28.39 
1  35  10.15 

9.333 
9.347 

9  34    8.9 
9  55  35.8 

63.82 
63.42 

0  11.07 

0.624 
0.610 

1  31  17.32 
1  35  13.88 

0    3.73 

Thur. 

16 

1  38  52.26 

9.963 

10  16  52.8 

+53.00 

0  18.18 

0.596 

1  39  10.44 

Frid. 

17 

1  42  34.73 

9.376 

10  37  59.6 

62.57 

0  32.26 

0.579 

1  43    6.99 

Sat 

18 

1  46  17.58 

9.994 

10  58  55.9 

62.12 

0  45.96 

0.563 

1  47    3.54 

Stjn. 

19 

1  50    0.82 

9.310 

11  19  41.3 

+51.66 

0  59.28 

0.547 

1  51    0.10 

Mon. 

20 

1  53  44.46 

9.387 

11  40  15.6 

51.18 

1  12.19 

0.630 

1  54  56.65 

Tues. 

21 

1  57  28.51 

9.344 

12    0  38.2 

60.69 

1  24.69 

0.613 

1  58  53.20 

Wed. 

22 

2     1  12.98 

9.369 

12  20  48.9 

+60.19 

1  36.77 

0.495 

2    2  49.75 

Thur. 

23 

2    4  57.90 

9.380 

12  40  47.4 

49.68 

1  48.40 

0.477 

2    6  46.30 

Frid. 

24 

2    8  43.27 

9.399 

13    0  33.3 

49.15 

1  59.58 

0.458 

2  10  42.85 

Sat 

35 

2  12  29.09 

9.419 

13  20    6.4 

+48.61 

2  10.33 

0.438 

2  14  39.41 

Sun.  . 

26 

2  16  15.38 

9.439 

13  39  26.4 

48.05 

2  20.58 

0.418 

2  18  35.96 

Mon. 

27 

2  20    2.16 

9.460 

13  58  32.8 

47.48 

2  30.36 

0.397 

2  22  32.52 

Tues. 

28 

2  23  49.45 

9.481 

14  17  25.4 

+46.90 

2  39.62 

0.376 

2  26  29.07 

Wed. 

29 

2  27  37.25 

9.503 

14  36    4.0 

46.31 

2  48.37 

0.354 

2  30  25.62 

Thur. 

80 

2  31  25.57 

9.635 

14  54  28.1 

45.70 

2  56.60 

0.332 

2  34  22.17 

Frid. 

31 

2  35  14.43 

9.548 

N.  15  12  37.5 

+46.08 

3    4.30 

0.309 

2  38  18.73 

KoBL— Th 
Th 
an 

esauidiameterrorii 
•  sign  +  prefixed  to 
inoreMbig. 

Iran  noon 
tbehoojd, 

may  be  anamed  the  same  as  tl 
J  ohnnge  of  declination  Indicate 

hat  fbr  apparent 
« that  north  dec 

noon. 

Diff.  fori  Hour, 
+  9-.8565. 
(Table  in.) 
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AT  GREENWICH  MEAN  NOON. 

1 

THE  SUN'S 

•J 
1 

Logarithm 

of  the 

Badina  Vector 

IffeanTiaae 

TRDB  LOMaiTCDB. 

"S 
1 

Difll  far 
IHoor. 

LATTTUDB. 

of  the 
Barth. 

Diff.  for 
1  Honr. 

of 

X 

V 

1 

91 

if  55  56^0 

55  42^6 

147!76 

+  0^22 

9.99999^7 

+  62.5 

h      m       a 

23  16    8.50 

2 

92 

12  55     1.3 

54  47.8 

147.68 

0.35 

0.0001251 

62.7 

23  12  12.59 

3 

93 

13  54    4.8 

53  51.2 

147.60 

0.46 

0.0002520 

52.9 

23    8  16.68 

4 

94 

14  53    6.4 

62  52.7 

147.52 

+  0.52 

0.0003791 

+  53.0 

23    4  20.78 

5 

95 

15  52    6.2 

51  52.5 

147.45 

0.56 

0.0005063 

53.0 

23    0  24.88 

6 

96 

16  51    4.2 

50  50.4 

147.38 

0.58 

0.0006335 

53.0 

22  56  28.97 

7 

97 

17  50    0.5 

49  46.6 

147.31 

+  0.58 

0.0007607 

+  62.9 

22  52  33.06 

8 

98 

18  48  55.0 

48  41.0 

147.24 

0.55 

0.0008876 

62.8 

22  48  37.16 

9 

99 

19  47  47.8 

47  33.7 

147.17 

0.47 

0.0010140 

52.5 

22  44  41.26 

10 

100 

20  46  88.9 

46  24.7 

147.09 

+  0.38 

0.0011397 

+  52.2 

22  40  45.35 

11 

101 

21  45  28.2 

45  13^ 

147.02 

0.26 

0.0012647 

61.9 

22  36  49.44 

12 

102 

22  44  15.7 

44     1.8 

146.94 

0.14 

0.0013887 

61.5 

22  32  53.54 

13 

103 

23^43     1.3 

42  46.9 

146.86 

+  0.02 

0.0015117 

+  51.1 

22  28  57.63 

14 

104 

24  41  45.0 

41  30.5 

146.78 

-0.11 

0.0016337 

50.6 

22  25     1.72 

15 

105 

25  40  26.8 

40  12.2 

146.70 

0.24 

0.0017545 

60.1 

22  21     5.81 

16 

106 

26  39    6.5 

38  51.8 

146.61 

-0.34 

0.0018741 

+  49.6 

22  17    9.90 

17 

107 

27  87  44.2 

37  29.4 

146.53 

0.43 

0.0019925 

49.1 

22  13  14.00 

18 

108 

28  36  19.8 

36    4.9 

146.44 

0.49 

0.0021098 

48.6 

22    9  18X^ 

19 

109 

29  34  53.2 

34  38.2 

146.35 

-0.51 

0.0022260 

+  48.2 

22    6  22.18 

20 

110 

SO  83  24.5 

33    9.4 

146.26 

0.51 

0.0023411 

47.8 

22     1  26.27 

21 

111 

31  31  53.7 

31  88.5 

146.17 

0.47 

0.0024552 

47.4 

21  57  30.37 

22 

112 

32  30  20,7 

30    5.4 

146.08 

-0.42 

0.0025685 

+  47.0 

21  53  34.46 

23 

113 

33  28  45.5 

28  30.1 

145.99 

0.32 

0.0026810 

46.7 

21  49  38.55 

24 

114 

34  27    8.2 

26  52.7 

145.90 

0.22 

0.0027928 

46.4 

21  45  43.64 

25 

115 

35  25  28.9 

25  13.3 

145.81 

-0.09 

0.0029041 

+  46.2 

21  41  46.74 

26 

116 

36  23  47.5 

23  31.8 

145.73 

+  0.05 

0.0030149 

46.0 

21  37  50.83 

27 

117 

37  22    4.1 

21  48.3 

145.65 

0.19 

0.0031252 

45.9 

21  33  54.92 

28 

118 

38  20  18.8 

20    2.9 

145.57 

+  0.32 

0.0032351 

+  46.7 

21  29  59.01 

29 

119 

39  18  31.7 

18  15.6 

145.50 

0.45 

0.0033446 

45.6 

21  26    3.12 

30 

120 

40  16  42.8 

16  26.6 

145.43 

0.54 

0.0034537 

45.4 

21  22    7.21 

31 

121 

41  14  52.2 

14  35.9 

145.36 

+  0.62 

0.0035623 

+  45.2 

21  18  11.30 

Hon 

b— The 
the 

nnmben  In  oolanm 
mean  equinox  of  Ju 

unary  (H.O. 

e  equinox  of  the  date;  in  colui 

nnX\to 

DUr.  for  1  Hoar, 
—  9*.8296. 
(Table  n.) 
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GREENWICH  MEAN  TIME. 

1 
1 

t 

THE 

MOON^S 

• 

HOBIZONTAL 

PARALLAX. 

UPPER  TRANSIT. 

AOB. 

Noon. 

llidBlght 

r 

Noon. 

Dlff.  for 
IHoar. 

Midnight 

Diir.  for 
iHonr. 

Meridian  of 
Greenwlob. 

DUf.  for 
1  Hoar. 

Moon. 

1 

15  19.4 

15  14!'5 

1             II 

56    7.3 

-1.50 

55'49;'5 

II 
-1.46 

13  55.9 

m 
1.99 

d 

15.8 

2 

15    9.9 

15    5.5 

55  32.4 

1.38 

55  16.3 

1.89 

14  43.7 

1.99 

16.8 

3 

15     1.5 

14  57.9 

55     1.5 

1.17 

54  48.3 

1.01 

15  31.5 

1.99 

17.8 

4 

14  54.8 

14  52.3 

54  37.0 

-0.87 

54  27.7 

-0.68 

16  19.2 

1.99 

18.8 

5 

14  50.3 

14  49.0 

54  20.6 

0.49 

54  15.8 

-0.89 

17    6.8 

1.98 

19.8 

6 

14  48.4 

14  48.5 

54  13.6 

-  0.07 

54  13.9 

+  0.14 

17  54.1 

1.96 

20.8 

7 

14  49.3 

14  50.8 

54  16.9 

+  0.35 

54  22.4 

+  0.57 

18  40.9 

1.94 

21.8 

8 

14  53.0 

14  56.0 

54  30.6 

0.78 

54  41.3 

0.99 

19  27.4 

1.93 

22.8 

9 

14  59.5 

15    3.7 

54  54.3 

1.17 

55    9.6 

1.35 

20  13.7 

1.93 

23.8 

10 

15    8.4 

15  13.6 

55  26.9 

•1-  1.5Q 

55  46.0 

+  1.65 

21     0.1 

1.94 

24.8 

11 

15  19.2 

15  25.1 

56    6.5 

1.76 

56  28.2 

1.84 

21  46.9 

1.97 

25.8 

12 

15  31.2 

15  37.3 

56  50.6 

1.88 

57  13.3 

1.89 

22  34.9 

8.03 

26.8 

IS 

15  43.5 

15  49  5 

57  36.0 

+  1.86 

57  58.0 

+  1.79 

23  24.6 

8.11 

27.8 

)4 

15  55.2 

16    0.5 

58  18.9 

I.C8 

58  38.3 

1.54 

6 

S8.8 

15 

16     5.3 

16    9.5 

58  55.9 

1.37 

59  11.3 

1.17 

0  16.3 

8.81 

0.3 

16 

16  13.0 

16  15.7 

59  24.1 

+  0.96 

59  34.3 

+  0.73 

1  10.4 

8.31 

1.3 

17 

16  17.8 

16  19.0 

59  41.7 

0.50 

59  46.3 

+  0.87 

2    7.0 

8.40 

2.3 

18 

16  19.5 

16  19.4 

59  48.3 

+  0.06 

59  47.6 

-0.15 

3    5.3 

8.45 

3.3 

19 

16  18.5 

16  17.2 

59  44.6 

-0.34 

59  39.5 

-0.50 

4    4.4 

2.46 

4.3 

20 

16  15.3 

16  13.0 

59  32.6 

0.64 

59  24.1 

0.77 

5    3.0 

8.41 

5.3 

21 

16  10.3 

16    7.3 

59  14.2 

0.87 

59     3.2 

0.96 

6    0.0 

8.33 

6.3 

22 

16    4.1 

16    0.7 

58  51.4 

-  1.08 

58  39.0 

-  1.06 

6  54.8 

8.83 

7.3 

23 

15  57.1 

15  53.4 

58  25.9 

1.10 

58  12.4 

1.13 

7  47.3 

8.14 

8.3 

24 

15  49.7 

15  45.8 

57  58.6 

1.16 

57  44.5 

1.18 

8  37.6 

8.06 

9.3 

25 

15  41.9 

15  37.9 

57  80.1 

-1.81 

57  15.5 

-1.88 

9  26.4 

8.01 

10.3 

26 

15  33.9 

15  29.9 

57    0.8 

1.83 

56  45.9 

1.84 

10  14.2 

1.98 

11.3 

27 

15  25.8 

15  21.8 

56  31.0 

1.84 

56  16.1 

1.84 

11     1.5 

1.97 

12.3 

28 

16  17.7 

15  13.7 

56     1.2 

-1.83 

55  46.6 

-1.80 

11  48.8 

1.98. 

13.3 

29 

15    9.9 

15    6.1 

55  32.4 

1.16 

55  18.7 

1.18 

12  36.3 

1.99 

14.3 

30 

15    2.6 

14  59.3 

55    5.6 

1.06 

54  53.4 

0.97 

13  24.2 

8.00 

15.3 

31 

14  56.2 

14  53  5 

54  42.3 

-0.87 

54  32.4 

-0.76 

14  12.2 

8.00 

16.3 
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GEEENWICH  MEAN  TIME. 

• 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 

Bonr. 

BtghtAwsendon. 

Difr.for 
1  Minute. 

DecUnntim. 

Diff.for 
1  Minute. 

Bonr. 

Bight  AsoensioD. 

IHAfor 
1  Minute. 

DedinAtton. 

DUTfor 
1  Minute. 

WEDNESDAY  1. 

FRIDAY  3. 

h    m     B 

s 

O         t         II 

H 

h    m     s 

B 

O          1         // 

0 

14    9    5.55 

9.0017 

S.  10  19  22.6 

8.300 

0 

15  49  Q8M5 

90)993 

S.15  41  48.2 

4JD64 

1 

14  11  11.05 

9.0916 

10  27  39.4 

8.951 

1 

15  51  33.89 

9.0093 

15  46  43.7 

4.885 

2 

14  13  16.54 

9Mli 

10  35  52.7 

8.199 

2 

15  53  39.43 

90)993 

15  51  34.4 

4.806 

3 

14  15  22.02 

9.0013 

10  44    2.4 

8.139 

3 

15  55  44.97 

9.0993 

15  56  20.4 

4.797 

4 

14  17  27.49 

9.0019 

10  52    8.5 

8.079 

4 

15  57  50.51 

90)993 

16    1     1.6 

4.647 

5 

14  19  32.J)6 

UMU 

11    0  11.0 

8.011 

5 

15  59  56.05 

90)994 

16    5  38.1 

4.568 

6 

14  21  38.42 

9M10 

11    8    9.8 

70M9 

6 

16    2    1.60 

90)094 

16  10    9.8 

4.488 

7 

14  23  43.88 

90)009 

11  16    4i) 

7.887 

7 

16    4    7.14 

90)993 

16  14  36.7 

4.408 

8 

14  25  49.33 

9.0008 

11  23  56.3 

7.885 

8 

16    6  12.68 

9.0094 

16  18  58.8 

4J97 

9 

14  27  54.78 

9.0908 

11  31  43.9 

7.703 

9 

16    8  18.23 

90)095 

16  23  16.0 

4.947 

10 

14  30    0.23 

9.0908 

11  39  27.7 

7.098 

10 

16  10  2:3.78 

90)094 

16  27  28.4 

4.167 

11 

14  32    5.68 

9.0907 

11  47    7.7 

7.634 

11 

16  12  29.:W 

9.0993 

16  31  36.0 

4.066 

12 

14  34  11.12 

3.0907 

11  54  43.8 

7.960 

12 

16  14  34.86 

90)993 

16  35  38.7 

4.004 

13 

14  36  16.56 

9.0907 

12    2  16.0 

7.504 

13 

16  16  40.40 

9.0993 

16  39  36.5 

S.993 

14 

14  38  22.00 

90)907 

12    9  44.3 

7.430 

14 

16  18  45.94 

9.0999 

16  43  2$).4 

3.819 

15 

14  40  27.44 

90)907 

12  17    8.7 

7.373 

15 

16  20  51.47 

9.0099 

16  47  17.5 

3.761 

16 

14  42  32.88 

9.0907 

12  24  29.1 

7.307 

16 

16  22  57.00 

90)999 

16  51    0.7 

aor78 

17 

14  44  38.32 

90)907 

12  31  45.5 

7.939 

17 

16  25    2.53 

9.0991 

16  54  38.9 

8.596 

18 

14  46  43.76 

9.0907 

12  38  57.8 

7.179 

18 

16  27    8.05 

9.0090 

16  58  12.2 

9.514 

19 

14  48  49.20 

9.0907 

12  46    6.1 

7.104 

19 

16  29  13.57 

9.0019 

17    1  40.6 

3.439 

20 

14  50  54.64 

9.0907 

12  53  10.3 

7.035 

20 

16  31  19.08 

9.0018 

17    5    4.0 

3.^49 

21 

14  53    0.09 

9.0908 

13    0  10.3 

6.966 

21 

16  33  24.59 

9.0017 

17    8  22.5 

3.967 

22 

14  55    5.54 

9.0908 

13    7    6.2 

6.897 

22 

16  a5  30.09 

9.0917 

17  11  36.0 

8.184 

23 

14  57  10.99 

9.0006 

UBSDi 

a  13  13  57.9 
\Y  2. 

6U»7 

23 

16  37  35.59 

SA' 

90)916 

rtJKD. 

S.17  14  44.6 
iT4. 

3.109 

0 

14  59  16.44 

9.0909 

S.13  20  45.5 

6.757 

0 

16  39  41.06 

90)914 

8.17  17  48.2 

S.018 

1 

15    1  21.90 

9.0910 

13  27  28.8 

6.687 

1 

16  41  46..56 

9.0919 

17  20  46.8 

9.935 

2 

15    3  27.:« 

90)910 

13  34    7.9 

6.616 

2 

16  43  52.03 

90911 

17  23  40.4 

9.869 

3 

15    5  32.82 

9.0910 

13  40  42.7 

6.544 

3 

16  45  57.49 

9.0009 

17  26  29.0 

9.768 

4 

15    7  38.28 

9.0911 

13  47  13.2 

6.479 

4 

16  48    2.94 

9.0908 

17  29  12.6 

9.685 

5 

15    9  43.75 

9.0919 

13  53  39.4 

6.401 

5 

16  50    8.38 

9.0907 

17  31  51.2 

9.601 

6 

15  11  49.22 

9.0019 

14    0    1.3 

6.399 

6 

16  52  13.82 

9.0905 

17  34  24.8 

9.517 

7 

15  13  54.70 

90)913 

14    6  18.8 

6.955 

7 

16  54  19.24 

9.0903 

17  36  53.3 

9.433 

8 

15  16    0.18 

9.0913 

14  12  31.9 

6.189 

8 

16  56  24.()5 

9.0001 

17  39  16.8 

9.350 

9 

15  18    5.66 

90)9H 

14  18  40.6 

6.108 

9 

16  58  30.05 

9.0808 

17  41  a5.3 

9.967 

10 

15  20  11.15 

9.0915 

14  24  44.9 

6.034 

10 

17    0  35.43 

90)806 

17  43  48.8 

9.183 

11 

15  22  16.64 

9.0915 

14  30  44.7 

5.960 

11 

17    2  40.80 

9.0894 

17  45  57.2 

9.008 

12 

15  24  22.13 

9.0916 

14  36  40.1 

5.886 

12 

17    4  46.16 

9.0899 

17  48    0.6 

90)14 

13 

15  26  27.6?} 

9.0917 

14  42  31.0 

5.810 

13 

17    6  51.50 

9.0889 

17  49  58.9 

1.930 

14 

15  28  33.13 

9.0917 

14  48  17.3 

5.734 

14 

17    8  56.a3 

9.0886 

17  51  52.2 

1.847 

15 

15  30  38.64 

90)918 

14  53  59.1 

5.658 

15 

17  11    2.14 

9.0883 

17  53  40.5 

1.709 

16 

15  32  44.15 

90)918 

14  59  36.3 

5.583 

16 

17  13    7.43 

90)880 

17  55  23.7 

10)77 

17 

15  34  49.66 

9.0919 

15    5    9.0 

5.507 

17 

17  15  12.70 

9.08T7 

17  57    1.8 

1.593 

18 

15  36  55.18 

9.0990 

15  10  37.1 

5.430 

18 

17  17  17.96 

9.0875 

17  58  34.9 

lOWO 

19 

15  39    0.70 

9.0990 

15  16    0.6 

5.359 

19 

17  19  23.20 

9.0879 

18    0    2.9 

1.494 

20 

15  41    6.22 

9.0091 

15  21  19.4 

5.975 

20 

17  21  28.42 

90)868 

18    1  25.8 

1.340 

21 

15  43  11.75 

9.0999 

15  26  33.6 

5.197 

21 

17  23  33.62 

9.0865 

18    2  43.7 

1.956 

22 

15  45  17.28 

9.0999 

15  31  43.1 

5.190 

22 

17  25  38.80 

9.0809 

18    3  56.5 

1.179 

23 

15  47  22.81 

9.0093 

15  36  48.0 

6.049 

23 

17  27  43.96 

9.0858 

18    5    4.3 

10)87 

24 

15  49  28.35 

9.0993 

S.I5  41  48.2 

4.964 

24 

17  2J)  49.10 

9.0855 

a  18    6    7.0 

1.009 

VI. 
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GWKENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Bovr. 

BifflitAMniton. 

IMfllfoT 

IMiante. 

DeoUnatioB. 

I>Ur.for 
IMtaiute. 

Hour. 

DifCfor 
IMixmto. 

BeoUitttton. 

DUr.for 
iMlnate. 

SI 

um>A' 

Y  6. 

TUESDAY  7, 

h    in      8 

B 

O         #         // 

tt 

h    m     B 

B 

_      o      *      ## 

// 

0 

17  29  49.10 

a.oe66 

8.18    6    7.0 

14)08 

0 

19    9  20.25 

94)588 

S.17  18    4.2 

9J64 

I 

17  31  54J22 

SUKiSl 

18    7    4.6 

0.918 

1 

19  11  23.76 

9.0581 

17  15    4.0 

8.043 

2 

17  33  59.31 

9.0647 

18    7  57.2 

0.834 

2 

19  13  27.22 

9.0574 

17  11  59.0 

3.199 

3 

17  36    4;% 

9.0843 

18    8  44.7 

0.750 

3 

19  15  30.64 

9.0067 

17    8  49.3 

3.901 

4 

17  38    9.42 

9JW30 

18    9  27.2 

0.066 

4 

19  17  34.02 

84)560 

17    5  34.9 

3.980 

5 

17  40  14.44 

9UW9& 

18  10    4.6 

.  0.581 

5 

19  19  37.36 

9.0564 

17    2  15.7 

3.360 

6 

17  42  19.44 

9UM31 

18  10  36.9 

0.497 

6 

19  21  40.67 

94)548 

16  58  51.8 

3.437 

7 

17  44  24.41 

90)896 

18  11    4.2 

0.419 

7 

19  23  43.94 

9.0541 

16  55  23.2 

3.515 

8 

17  46  29.35 

9.6S99 

18  11  26.4 

0.397 

6 

19  25  47.16 

9.0634 

16  51  50.0 

3.569 

9 

17  48  34.27 

9.0617 

18  11  43.5 

0.943 

9 

19  27  50M 

9.0697 

16  48  12.1 

3.670 

10 

17  50  39.16 

9.0819 

18  11  55.6 

0.160 

10 

19  29  53.48 

94)Sfil 

16  44  29.6 

3.748 

Jl 

17  52  44.02 

9.0608 

18  12    2.7 

-0.076 

11 

19  31  56.59 

9.0515 

16  40  42.4 

34B6 

12 

17  H  48.86 

9JI804 

18  12    4.7 

+  0.008 

12 

19  33  59.66 

94)508 

16  36  50.5 

3.903 

13 

17  56  5:^.67 

9Unf96 

18  12    1.7 

0.003 

13 

19  36    2.69 

94)609 

16  32  54.0 

3J79 

14 

17  58  58.45 

9Ur7M 

18  11  53.6 

0.177 

14 

19  38    5.68 

9.0495 

16  28  53.0 

4.066 

15 

18    1    3.20 

9.0786 

18  11  40.5 

0.960 

15 

19  40    8.63 

S.0488 

16  24  47.4 

4.139 

16 

18    3    7m 

9.0789 

18  Jl  22.4 

0.343 

16 

19  42  11.54 

94)489 

16  20  27  Ji 

4.908 

17 

18    5  12.59 

9.0777 

18  10  59.3 

0.497 

17 

19  44  14.42 

9.0476 

16  16  22.5 

4.983 

18 

18    7  17.24 

9.0779 

18  10  31.1 

0.511 

18 

19  46  17.26 

9.0470 

16  12    3.3 

4.368 

19 

18    9  21.86 

9.0767 

18    9  57.9 

04W5 

19 

19  48  20.06 

9.0463 

16    7  39.5 

4.434 

20 

18  11  26.45 

9.0708 

18    9  19.7 

0.678 

20 

19  50  22.82 

94)457 

16    3  11.2 

4.500 

21 

18  13  31.00 

9.0756 

18    8  36.5 

0.769 

21 

19  52  25.55 

9.0458 

15  58  38.4 

4.588 

22 

18  15  35.52 

9.07U 

18    7  48.3 

0.845 

22 

19  54  28.24 

9.0446 

15  54    1.2 

44)58 

23 

18  17  40.01 
M 

9Ur746 

ONDA 

S.18    6  55.1 
T  6. 

0MB 

23 

19  56  30.i>0 

WE] 

9.0441 

DNESI 

8.15  49  19.5 
)AT8. 

4.733 

0 

18  19  44.47 

9.0740 

S.18    5  56.9 

14)19 

0 

19  58  33  53 

9.0435 

8.15  44  33.3 

4.807 

1 

18  21  48.89 

9.0734 

18    4  53.7 

1.004 

1 

20    0  ;36.12 

9.0199 

15  39  42.7 

4.880 

2 

18  23  53.28 

9.0798 

18    3  45.6 

1.177 

2 

20    2  38.68 

9.0433 

15  34  47.7 

44)53 

3 

18  25  57.63 

9.0799 

18    2  32.5 

1.960 

3 

20    4  41.20 

9.0417 

15  29  48.3 

5.097 

4 

18  28    1.94 

9U)7I6 

18    1  14.4 

1.349 

4 

20    6  43.69 

9.0419 

15  24  44.5 

5.009 

5 

18  30    6.22 

9.0710 

17  59  51.4 

1.494 

5 

20    8  46.15 

9.0407 

15  19  36.4 

5.179 

6 

18  32  10.46 

9.0703 

17  58  23JS 

IJSffJ 

6 

20  10  48.57 

9.0401 

15  14  23.9 

5.944 

7 

18  34  14.66 

9UNM7 

17  56  50.6 

1.580 

7 

20  12  504)6 

9.0306 

15    9    7.1 

5.316 

8 

18  36  18.83 

9.0601 

17  55  12.8 

1.671 

8 

20  14  53.33 

9.0389 

15    3  46.0 

5.387 

9 

18  38  22.!)6 

9U)686 

17  53  30.1 

1.753 

9 

20  16  55.67 

9.0387 

14  58  20.6 

5.459 

10 

18  40  27.05 

9U)678 

17  51  42.4 

1.836 

10 

20  18  57.98 

9.0389 

14  52  .50.9 

6.531 

11 

18  42  31.10 

9.0679 

17  49  49.8 

1.918 

11 

20  21     0.26 

9.0377 

14  47  16.9 

5.609 

12 

18  44  35.12 

9.0666 

17  47  52.3 
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GKKKNWIOH  MEAir  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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GREENWICH  MEAK  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoot. 

Bight  AMonaloii. 

Diiflbr 
llCmnto. 

BMlliutioii. 

Diiffor 
llCinate. 

Eour. 

BightAsooMioii. 

Difttor 
IMimite. 

DedinBttoa. 

I>ifF.for 
1  Minute. 

M( 

)NDA^ 

r  13. 

WEDNESDAY  15. 

h    m     • 

R 

o       1       n 

// 

h    m     8 

• 

O          t          M 

H 

0 

0    5    4^ 

9.t3IS 

N.  0  52    0.8 

10.508 

0 

1  50  57.33 

9.9901 

N.  9    5  52.2 

9.640 

1 

0    7  12^1 

9.1338 

1    2  31.5 

10.515 

1 

1  53  14.85 

9.9938 

9  15  29.2 

8.509 

3 

0    9  QOM 

9.138S 

1  13    2.6 

10JS»1 

2 

1  55  32.60 

iMTB 

9  25  as 

9.544 

3 

0  11  29.19 

9.1399 

1  23  34.0 

10.596 

3 

1  57  50.58 

9.3017 

9  34  34.5 

9.496 

4 

0  13  37.62 

9.MI9 

1  34    5.7 

10.530 

4 

2    0    8.80 

9.3055 

9  44    2.8 

8.446    < 

5 

0  15  46.22 

9.1447 

1  44  37.6 

10.533 

5 

2    2  27.24 

9.3003 

9  53  28.0 

8.303 

6 

0  17  54iJ9 

9.1475 

1  55    9.7 

lOJSX 

6 

2    4  4.5.91 

9.3131 

10    2  50.0 

8.340 

7 

0  20    3.92 

9.1503 

2    5  41.9 

10.537 

7 

2    7    4.81 

9.3170 

10  12    8.8 

8.967 

8 

0  22  13.02 

9.1539 

2  16  14.1 

10.537 

8 

2    9  23.95 

9.3908 

10  21  24.4 

8.939 

9 

0  24  22.*^ 

9.1561 

2  26  46.3 

10JS36 

9 

2  11  4SJ^ 

9.3947 

10  30  36.6 

8.175 

10 

0  26  31.75 

9.1580 

2  37  18.4 

10.534 

10 

2  14    2.92 

9.3986 

10  39  4.5.4 

9.117 

11 

0  28  41.38 

9.1090 

2  47  50.4 

10.631 

11 

2  16  22.75 

'ujaoM 

10  48  50.7 

8.058 

12 

0  30  51.19 

9.1050 

2  58  22.1 

10.597 

12 

2  18  42.81 

9.3369 

10  ,57  52.4 

8J86 

13 

0  33    1.18 

9.1080 

3    8  53.6 

10.599 

13 

2  21    3.10 

9.3401 

11    6  50.4 

8.937 

14 

0  35  IUi5 

9.1710 

3  19  24.8 

10.516 

14 

2  fHi  23.6^ 

9.3440 

11  15  44.8 

8.875 

15 

0  37  21.70 

9.1741 

3  29  5.5.5 

10,509 

15 

2  25  44.38 

9.3479 

11  24  35.4 

8.811 

16 

0  39  32.24 

9.1779 

3  40  25.8 

10.501 

16 

2  28    5.37 

9.3517 

11  33  22.1 

8.745 

17 

0  41  42..97 

9.1803 

3  50  55.6 

10.493 

17 

2  30  26.59 

9.3555 

11  42    4.8 

6.678 

18 

0  43  &^88 

9.1835 

4     1  24.9 

10.483 

18 

2  32  48.03 

9.3583 

11  50  43.5 

8.611 

19 

0  46    4.99 

9.1887 

4  11  53.5 

10.471 

19 

2  35    9.70 

9.3631 

11  59  18.1 

8.549 

20 

0  48  16.29 

9.1900 

4  22  21.4 

10.457 

20 

2  37  31.60 

9.3669 

12    7  48.6 

8.479 

21 

0  50  27.79 

9.1939 

4  32  48.4 

10.443 

21 

2  39  53.73 

9Jm6 

12  16  14.8 

8.401 

22 

0  52  39.48 

9.1905 

4  43  14.6 

10.499 

22 

2  42  16.09 

9JI746 

12  24  36.7 

8.390 

23 

0  54  51.37 
TU 

9.1998 

ESDA 

N.  4  53  39A) 
Y  14. 

10.413 

23 

2  44  38.68 
THl 

9.3783 

[TRSDI 

N.12  32  54.3 
LT  16. 

6.956 

0 

0  57    3.46 

9.9039 

N.  5    4    4.2 

10.387 

0 

2  47    1.49 

9.3890 

N.12  41    7.4 

8.161 

1 

0  59  15.75 

9.9086 

5  14  27.5 

10.379 

1 

2  49  24..52 

9.3857 

12  49  16.0 

8.105 

2 

1     1  28.25 

9.9100 

5  24  49.7 

10.358 

2 

2  51  47.78 

9U)8B5 

12  57  20.0 

8.097 

3 

1    3  40i)5 

9.9134 

5  35  10.6 

10.338 

3 

2  ,54  11.26 

9.3039 

13    5  19.3 

7.848 

4 

1    5  5a86 

9.9188 

5  45  30.3 

10.3L7 

4 

2  56  34.96 

9.3968 

13  13  13.9 

7.870 

5 

1    8    6.97 

9.9903 

5  55  48.7 

10.984 

5 

2  58  58.88 

9.4005 

13  21    3.7 

7.788 

6 

1  10  20.29 

9.9938 

6    6    5.6 

10.970 

6 

3    1  23.02 

9.4049 

13  28  48.6 

7.707 

7 

1  12  33.83 

9.9974 

6  16  21.1 

10.946 

7 

3    3  47.38 

9.4077 

13  36  28.6 

7.695 

8 

1  14  47.58 

9.9300 

6  26  35.1 

10.990 

8 

3    6  11.95 

9.4119 

13  44    3.6 

7.541 

9 

1  17    1..54 

9.9344 

6  .36  47.5 

10.199 

9 

3    8  36.73 

9.4148 

13  51  33.5 

7.456 

10 

1  19  15.71 

9.9380 

6  46  58.2 

10.164 

10 

3  11     1.73 

9.4183 

13  58  58.3 

7.370 

n 

1  21  30.10 

9.9417 

6  57    7.2 

10.134 

11 

3  13  26.93 

9.4917 

14    6  17.9 

7.988 

12 

1  23  44.71 

9.9453 

7    7  14.3 

10.103 

12 

3  15  .52.34 

9.4959 

14  13  32.2 

7.183 

13 

I  25  59.54 

9.9190 

7  17  19.5 

10.071 

13 

3  18  17.96 

9.4987 

14  20  41.1 

7.104 

14 

1  28  14.59 

9.9596 

7  27  22.8 

10.038 

14 

3  20  43.78 

9.4391 

14  27  44.7 

7.014 

15 

1  30  29.85 

9.9569 

7  37  24.1 

10.004 

15 

3  23    9.81 

943S5 

14  34  42.8 

6.999 

16 

1  32  45.33 

9.9509 

7  47  23.3 

8.966 

16 

3  25  36.04 

9.4388 

14  41  ,3.5.4 

6.830 

17 

1  35    1.04 

9.9637 

7  57  20.3 

8.831 

17 

3  28    2.46 

9.4490 

14  48  22.4 

6.736 

18 

1  37  ia98 

9.9675 

8    7  1.5.0 

8.899 

18 

3  30  29.08 

9.4459 

14  55    3,7 

6.641 

19 

1  39  a3.l4 

9.9719 

8  17    7.4 

9.853 

19 

3  32  55.89 

9.4484 

15    1  39.3 

6.545 

20 

1  41  49.5.3 

9.9750 

8  26  57.4 

8.813 

20 

3  35  22.89 

9.4516 

15    8    9.1 

6.448 

21 

1  44    6.14 

9.9787 

8  36  45.0 

8.779 

21 

3  .37  50.08 

9.4547 

15  14  a3.i 

6.351 

22 

1  46  22.98 

9.9895 

8  46  30.0 

8.798 

22 

3  40  17.46 

9.4578 

J5  20  51.2 

6.9S9 

23 

1  48  40.04 

9.9883 

8  .56  12.4 

8.685 

23 

3  42  45.02 

9.4608 

15  27    3.3 

6.159 

24 

1  .50  57.3:^ 

9.9001 

N.  9    5  52.2 

8.640 

24 

3  45  12.76 

9.4638 

N.15  ,33    9.4 

6.059 

64 


APRIL,   1885. 


IX. 


GBEKNWICH  MEAN  TIME, 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 
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9.0719 

8  20  22.3 

9.009 

19 

12    2  39.89 

9.0034 

0  38  48.8 

10.359 

19 

13  42  21.37 

9.0714 

8  29  21.0 

8J54 

20 

12    4  45.46 

9UN)99 

0  49    9.6 

10.349 

20 

13  44  25.66 

9.0715 

8  38  16.8 

8.907 

21 

12    6  50.96 

9.0911 

0  59  29.8 

10.331 

21 

13  46  29.95 

9.0716 

8  47    9.8 

6.869 

22 

12    8  56.39 

9U)809 

1    9  49.:3 

10.310 

22 

13  48  34.25 

9.0718 

8  55  59.9 

6.610 

23 

12  11     1.75 
SI 

9.0688 

JNDA1 

S.  1  20    8.1 
Z  26. 

10.306 

23 

13  50  38.57 
TU 

9.0791 

lESDA 

S.  9    4  47.0 
Y28. 

8.761 

0 

12  13    7.05 

9U»76 

S.  1  30  26.0 

10.999 

0 

13  52  42.90 

9.0793 

a  9  13  31ii 

8.719 

1 

12  15  12.29 

9.0886 

1  40  43.1 

10.978 

1 

13  .54  47.24 

9.0795 

9  22  12.4 

6.661 

2 

12  17  17.47 

9.0858 

1  50  59.4 

10.963 

2 

13  56  51.60 

9.0798 

9  30  50.5 

8.600 

3 

12  19  22.59 

9.0848 

2    1  14.7 

10.947 

3 

13  58  55.98 

9.0731 

9  39  25.4 

8J(56  1 

4 

12  21  27.65 

9.0839 

2  11  29.0 

10.930 

4 

14     1    0.38 

9.0734 

9  47  57.2 

6.504 

5 

12  23  32.66 

9.0831 

2  21  42.3 

10.919 

5 

14    3    4.79 

9.0737 

9  56  25.8 

6.451 

6 

12  25  37.62 

9.0699 

2  31  54.5 

10.194 

6 

14    5    9.22 

9.0740 

10    4  51.1 

6.397 

7 

12  27  42.53 

9.0814 

2  42    5.() 

10.174 

7 

14    7  13.67 

9.0743 

10  13  13.5 

6.349 

8 

12  2J)  47;39 

9.0807 

2  52  15.4 

10.153 

8 

14    9  18.14 

9.0747 

10  21  32.4 

ejw7 

9 

12  31  52.21 

9.0799 

3    2  24.0 

10.139 

9 

14  11  22.63 

9.0751 

10  29  47.9 

6.931 

10 

12  3:3  56.98 

9.0799 

3  12  31.3 

10.111 

10 

14  13  27.15 

9.0755 

10  38    0.1 

6.175 

11 

12  36     1.71 

9.0785 

3  22  37.3 

10.088 

11 

14  15  31.69 

9.0758 

10  46    8.9 

6.118 

12 

12  38    6.40 

9.0778 

3  32  41.9 

10.064 

12 

14  17  36.25 

9.0789 

10  54  14.3 

8.061 

13 

12  40  11.05 

9.0779 

3  42  45.0 

10.040 

13 

14  19  40.84 

9.0766 

11    2  16.2 

6.009 

14 

12  42  15.66 

9.0766 

3  52  46.7 

10.016 

14 

14  21  45.45 

9.0770 

11  10  14.6 

7.943 

15 

12  44  20.24 

9.078t 

4    2  46.9 

9.990 

15 

14  23  50.08 

9.0774 

11  18    9.4 

7.684 

16 

12  46  24.79 

9.0756 

4  12  45.5 

9.963 

16 

14  25  54.74 

9.0778 

11  26    0.7 

7.894 

17 

12  48  2i).31 

9.0751 

4  22  42.4 

9.935 

17 

14  27  5J).42 

'  9.0789 

11  33  48.3 

7.763 

18 

12  50  a3.80 

9.0746 

4  32  37.7 

9.907 

18 

14  30"  4.13 

9.0787 

11  41  32.3 

7.709 

19 

12  52  38.26 

9.0749 

4  42  31.3 

0.878 

19 

14  32    8.87 

9.0799 

11  49  12.6 

7.641 

20 

12  54  42.70 

9.orj7 

4  52  23.1 

9.848 

20 

14  34  13.64 

9.0797 

1 1  .56  49.2 

7.579 

21 

12  56  47.11 

9.0733 

5  2  lao 

9.817 

21 

14  36  18.43 

9.0801 

12    4  22.1 

7Jil7 

22 

12  58  51.50 

9.0730 

5  12    1.1 

9.786 

22 

14  J«  23.25 

9.0806 

12  11  51.2 

7.453 

23 

13    0  55.87 

9.0797 

5  21  47.3 

9.753 

23 

14  40  28.10 

90)811 

12  19  16.5 

7.380 

24 

13    3    0.22 

9.0794 

S.  5  31  31.5 

9.790 

24 

14  42  32.98 

9.0816 

S.  12  26  37.9 

7.395 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  EIGHT  ASCENSION  AND  DECT.TNATION. 

aonr. 

Bight  AflcenBkm. 

Difllfor 
IMinate. 

I>ecUiiAtloii. 

Difffor 
lliinnte. 

Hour. 

Bight  A84}6naioii. 

Diff.for 
1  Minute. 

DeoUnntloii. 

DUTfor 
1  Minute. 

WEDNESDAY  29. 

FKroAY,  MAT  1. 

h    m     s 

S            1           Oil* 

II 

li    m     •            >                 o      «     M     1       M  ' 

0 

1 

2 

14  42  32^ 
14  44  37^9 
14  46  42.83 

9U»I6 

S.12  26  37.9 
12  33  55.5 
12  41    9.1 

7.395 

0      IG  23  S&34      Mm  S.16  55  29^  |     It» 

9J)891 
S.08SS 

7.960 
7.194 

3 

14  48  47.79 

•  9UW99 

12  48  18.8 

7.198 

4 

14  50  52.78 

9.0834 

12  55  24.5 

7.009 

5 

14  52  57.80 

9U>839 

13    2  26.2 

6J95 

6 

14  55    2.85 

9.0644 

13    9  23.9 

6.997 

7 

14  57    7.93 

9.0840 

13  16  17.5 

6.850 

8 

14  59  13.04 

%a^ 

13  23    7.0 

6.799 

' 

9 

15    1  18.18 

9U)ffiO 

13  29  52.5 

6.793 

10 

15    3  23.35 

9U)864 

13  36  33.8 

6.663 

11 

15    5  28.55 

90)968 

13  43  10.9 

60^ 

12 

15    7  33.77 

94W73 

13  49  4a8 

6.513 

13 

15    9  39.03 

9J)879 

13  56  12.5 

6.449 

14 

15  11  44.32 

9^)e83 

14    2  36.9 

6.371 

15 

15  13  49.63 

9U>888 

14    8  57.0 

6.990 

16 

15  15  54.97 

94)683 

14  15  12.8 

6.998 

17 

15  18    0.34 

9U)898 

14  21  24.3 

6.156 

PHASES  OF  THE  MOON. 

18 
19 

15  20    5.74 
15  22  11.17 

9.0909 

14  27  31.5 
14  33  34.3 

60)83 

9.0907 

60)09 

20 

15  24  16.62 

90)011 

14  39  32.6 

50)35 

21 
22 

15  26  22.10 
15  28  27.6J 

90)010 
9.0990 

14  45  26.5 
14  51  16.0 

5.809 

5.788 

C  Lart  Quarter.    .April      7      2    42.4 

23 

15  30  33.14 

9j0094 

S.14  57    1.0 

5.713 

•  NewMoou    ....    14    17    51.8 

3)  First  Quarter     ...    21    11    20.1 

0 

1 

THl 

15  32  38.70 
15  34  44.29 

[JRSDAT  30. 

5.638 
5.509 

O  Full  Moon     ....    28    18    14.2 

90)033 

15    8  17.5 

2 

15  36  49.90 

9.0937 

15  13  48.9 

5.485 

d       h 

3 

15  38  55.53 

90)94! 

15  19  15.7 

6.400 

C  Apogee.    .    •    .April      6      4.6 

4 

15  41     1.19 

90)945 

15  24  38.0 

5.333 

C  Perigee 18      2.9 

5 

15  43    a87 

9.0948 

15  29  55.7 

5.956 

6 
7 

15  45  12.57 
15  47  18.29 

90)658 
90)966 

15  35  8.7 
15  40  17.1 

6.178 
5.101 

8 

15  49  24.04 

901060 

15  45  20.8 

6.093 

» 

15  51  29.81 

90)963 

15  50  19.8 

4.941 

10 

15  53  35.60 

9J8067 

15  55  14.1 

4315 

11 

15  55  4U41 

%am 

16    0    3.6 

4.786 

12 

15  57  47.24 

%jasm 

16    4  48.4 

4.707 

13 

15  59  53.09 

9.0978 

16    9  28.4 

40)97 

14 

16    1  58.95 

90)978 

16  14    3.6 

4.548 

15 

16    4    4.83 

90)961 

16  18  34.1 

4.468 

16 

16    6  10.73 

90)984 

16  22  59.8 

4.387 

17 

16    8  16.64 

9.0986 

16  27  20.6 

43)7 

18 

16  10  22.56 

9.0088 

16  31  36.6 

4.996 

19 

16  12  28.49 

9.0990 

16  35  47.7 

4.144 

20 

16  14  34.44 

9.0999 

16  39  53.9 

4.063 

21 

16  16  40.40 

9.0994 

16  43  5.'>.3 

3.989 

22 

16  18  46.:J7 

90)996 

16  47  51.8 

30)00 

23 

16  20  52.35 

9.0997 

16  51  43.3 

3.818 

24 

16  22  58.34 

90)998 

8.16  55  29.9 

3.736 
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GREENWICH  MEAN  TIME. 

LUNAB  DISTANCES. 

h 

P.L. 

P.L. 

P.L. 

P.  L. 

Name  and  Diractton  1 

Noon. 

of 

nih. 

of 

VIb. 

of 

JXh. 

of 

^ 

of  Object. 

Diflr. 

Diff. 

Diff. 

l>lff. 

1 

Pollux 

W. 

101  35'  44 

8897 

103    924 

9851 

104  42  46 

9864 

106  15  51 

9878 

Jupiter 

W. 

67    7  46 

S73& 

68  43  39 

9747 

70  19  16 

9760 

71  54  37 

9779 

Regulus 

w. 

a5  2:3  35 

9751 

66  59    7 

9763 

68  34  23 

9775 

70    9  23 

9787 

Antarea 

E. 

35  14    4 

9M& 

33  42  17 

9953 

32  11    5 

9984 

30  40  32 

3017 

a  Aquilte 

E. 

85  43  13 

3155 

84  16  10 

3160 

82  49  24 

ZIB^ 

81  22  57 

3900 

2 

Jupiter 

W. 

79  47  25 

S831 

81  21  12 

9843 

82  54  44 

S8S5 

84  28    1 

9806 

Re^ulus 
Spica 

W. 

78    0  30 

9847 

79  33  57 

9859 

81    7    9 

9870 

82  40    6 

9889 

W, 

24  37  45 

S686 

26  10  22 

9893 

27  42  50 

9900 

29  15    9 

9908 

aAquiliB 

E. 

74  15  34 

3968 

72  51    9 

3307 

71  27    6 

3398 

70    3  27 

3349 

3 

W. 

92  10  52 

9990 

93  42  45 

9931 

95  14  25 

9040 

96  45  53 

9950 

Regulus 

W. 

90  21  19 

9935 

91  52  53 

9946 

93  24  14 

9955 

94  55  23 

9965 

Spica 

W. 

36  54    7 

9950 

38  25  22 

9959 

39  56  26 

8967 

41  27  20 

9976 

a  AqiiilflB 

E. 

6:3  11  23 

3463 

61  50  18 

3488 

60  29  41 

3515 

59    9  34 

3544 

Pomalhaut 

E. 

94  54    0 

3316 

93  30    9 

3396 

J>2    6  28 

3336 

90  42  58 

3345 

Sun 

E. 

135    6  22 

3990 

133  41  59 

3300 

132  17  48 

3319 

130  53  50 

3399 

4 

Reg:ulu8 
Spicii 

W. 

102  28  15 

3006 

ia3  58  18 

3016 

105  28  11 

3093 

106  57  55 

3030 

W. 

48  59  17 

3014 

50  29  12 

3091 

51  58  59 

3098 

53  28  37 

3034 

a  Aquil» 

E. 

52  37    9 

3705 

51  20  27 

3744 

50    4  26 

3784 

48  49    7 

3897 

Fornalhaut 

E. 

83  48    9 

3394 

82  25  46 

3404 

81    3  34 

3415 

79  41  34 

3495 

aPegasi 

E. 

98  47  17 

3995 

97  21  38 

3939 

95  56    7 

3938 

94  30  43 

3944 

Sun 

E. 

123  56  51 

3368 

122  a3  58 

3377 

121  11  15 

3385 

119  48  41 

3399 

5 

Spica 

w: 

60  55    0 

3060 

62  23  59 

3064 

63  52  53 

3068 

a5  21  42 

3079 

Antares 

W. 

17  a3  11 

3733 

18  49  34 

3639 

20    7  34 

3559 

21  26  53 

3500 

a  Aqiiile 

£. 

.  42  44  39 

4006 

41  34  2S 

4164 

40  25  33 

4938 

39  17  43 

4390 

Fornalhaut 

E. 

72  54  38 

3481 

71  33  53 

3493 

70  13  21 

3506 

68  53    3 

3518 

a  Pegasi 

E. 

87  25  25 

3979 

86    0  41 

3976 

84  36    2 

3989 

83  11  29 

3987 

Sun 

E. 

112  57  47 

3493 

111  35  56 

3497 

110  14  10 

3431 

108  52  29 

3436 

6 

Spica 

W. 

72  44  57 

3081 

74  13  30 

3061 

75  42    3 

3081 

77  10  36 

3081 

Antares 

.w. 

.  28  16  31 

3396 

29  40  12 

3304 

31     4  19 

3985 

32  28  48 

3968 

Fornalhaut 

E. 

62  15    9 

3587 

60  56  20 

3603 

59  37  49 

3690 

58  19  m 

3637 

a  Pegasi 

E. 

76  10    8 

3309 

74  46    7 

3313 

73  22  10 

3317 

71  58  18 

3391 

Sun 

E. 

102    4  58 

3446 

100  43  34 

3447 

99  22  11 

3447 

98    0  48 

3447 

7 

Spica 

W. 

84  33  40 

3071 

86    225 

3060 

87  31  13 

3065 

89    0    6 

3060 

Antares 

W. 

39  35  39 

3909 

41     1  40 

3190 

42  28    7 

3179 

43  54  41 

3168 

Fornalhaut 

E. 

51  53  37 

3744 

50  37  36 

3789 

49  22    2 

3798 

48    6  58 

3889 

a  Pegasi 

E. 

65    0    4 

3339 

63  3()  38 

3343 

62  13  16 

3347 

60  49  59 

3399 

Sun 

E. 

91  13  36 

3438 

89  52    2 

3434 

88  30  24 

3430 

87    8  41 

3495 

8 

Spica 

W. 

96  26    4 

3039 

97  55  37 

3095 

99  25  19 

3017 

100  55  11 

3009 

Antares 

W. 

51  10  43 

3116 

52  38  m 

3105 

54    6  3(5 

3094 

55  34  53 

3089 

Fornalhaut 

E. 

42    0  46 

4040 

40  49  46 

4098 

»J  39  42 

4161 

38  30  39 

4933 

a  Pegasi 

E. 

53  55    0 

3380 

52  32  21 

3387 

51     9  50 

3395 

49  47  28 

3405 

Sun 

E. 

80  18  36 

3394 

78  56  13 

3386 

77  33  41 

3379 

76  11     0 

3370 

9 

Antares 

W, 

62  59  45 

3095 

64  29  27 

3013 

a5  59  24 

3000 

67  29  37 

9088 

Fornalhaut 

E. 

33    5    0 

4760 

32    4  51 

4915 

31    6  48 

5094 

30  11     6 

5300 

a  Pegasi 

E. 

42  58  57 

3479 

41  38    9 

3500 

40  17  45 

3595 

38  57  49 

3556 
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GBEENWIGH  MEAN  TIME. 

XUNAB  DISTANCES. 

'i 

Name  and  Direotion 
of  Ol^ect. 

Midnight. 

P.L. 

of 

DiflT. 

XVh. 

P.L. 

of 

Diff. 

• 

XVIU* 

P.L. 

of 
DifE: 

XXPu 

P.L. 

of 
Dlff. 

1 

Pollux 

.w. 

107  48  88 

980Q 

109  21    7 

9906 

O         1       n 

110  53  18 

9900 

112  25  11 

9935 

Jupiter 

W. 

73  29  42 

9784 

75    4  31 

9396 

76  39    5 

9808 

78  13  23 

9890 

Reguliis 

w. 

71  44    8 

9799 

n  18  37 

9811 

74  52  50 

9893 

76  26  48 

9835 

Aiitares 

E. 

29  10  40 

3064 

27  41  34 

3006 

26  13  19 

3143 

24  46    1 

3196 

a  Aquiln 

E. 

79  56  48 

9917 

78  30  59 

3934 

77    5  30 

3951 

75  40  21 

9970 

2 

Jupiter 

W. 

86    1    3 

9877 

87  33  51 

9688 

89    625 

9809 

90  38  45 

9909 

liegiilus 

W. 

84  12  48 

9803 

85  45  16 

9903 

87  17  31 

9914 

88  49  32 

9995 

Spica 

W. 

30  47  18 

9916 

32  19  16 

0094 

33  51     4 

9983 

35  22  41 

9949 

aAquii® 

E. 

68  40  12 

3370 

^  17  21 

3303 

65  54  56 

9415 

64  32  56 

9438 

3 

Jupiter 

W. 

98  17    8 

9960 

99  48  11 

9900 

101  19    3 

9977 

102  49  44 

9986 

^ 

Regulus 

W. 

96  26  20 

9974 

97  57    5 

9983 

99  27  39 

9909 

100  58    2 

3000 

Spica 

W. 

42  58    3 

9964 

44  28  36 

9999 

45  58  59 

9999 

47  29  13 

3007 

a  Aqui]» 

E. 

57  49  58 

9574 

56  30  55 

961)4 

55  12  25 

9635 

53  54  29 

3009 

Fomalhaut 

E. 

89  19  38 

3354 

87  56  29 

3364 

86  33  31 

9373 

85  10  44 

3384 

Sun 

E. 

129  30    4 

3339 

128    6  30 

3349 

126  43    7 

3351 

125  19  54 

9359 

4 

Regiilus 

W. 

108  27  31 

9037 

109  56  58 

9043 

in  26  18 

3049 

112  55  30 

3055 

Spica 

W. 

54  58    8 

3040 

56  27  31 

3046 

57  56  47 

30S9 

59  25  56 

3056 

a  Aqnilw 

E. 

47  34  a3 

3873 

46  20  46 

3999 

45    7  49 

39^6 

43  55  46 

4033 

Fomolhnut 

E. 

78  ID  46 

3436 

76  58  10 

3447 

75  36  47 

3458 

74  15  36 

3470 

u  Pcga»i 

E. 

93    526 

3950 

91  40  16 

3955 

90  15  12 

3961 

88  50  15 

3967 

Sun 

E. 

118  26  19 

3399 

117    3  57 

3406 

115  41  47 

3419 

114  19  44 

3417 

5 

Spica 

W. 

66  50  26 

3074 

68  19    7 

9076 

69  47  46 

30^8 

71  16  23 

3080 

Antarea 

W. 

22  47  17 

34S9 

24    8  35 

9413 

25  30  37 

3379 

26  53  18 

3351 

aAqnilse 

W. 

38  11    9 

4409 

37    5  5() 

4509 

36    2  12 

4691 

35    0    5 

4745 

Fomalhaut 

E. 

67  32  59 

3531 

66  13    9 

3545 

64  5:)  34 

3558 

m  34  14 

3579 

aPegasi 

E. 

81  47    2 

3999 

80  22  41 

3996 

78  58  25 

3300 

77  34  14 

3305 

Sun 

E. 

107  30  53 

3438 

106    9  20 

3441 

104  47  50 

3444 

103  26  23 

3446 

6 

Spica 

W. 

78  39    9 

3060 

80    7  43 

3078 

81  36  19 

3076 

83    4  58 

3073 

Antarea 

W. 

33  53  37 

3953 

35  18  44 

8939 

36  44    7 

3995 

38    9  46 

3914 

Fotnnlhaiit 

E. 

57    1  42 

3656 

55  44    8 

3676 

54  26  55 

3696 

53  10    4 

3719 

a  Pegasi 

E. 

70  34  31 

3395 

69  10  48 

3398 

67  47    9 

3339 

66  23  34 

3336 

Sun 

E. 

96  39  25 

3446 

95  18    1 

3445 

93  56  35 

3443 

92  35    7 

3440 

7 

Spica 

W. 

90  29    5 

3055 

91  58  10 

3050 

93  27  21 

3044 

94  56  39 

Aotores 

W. 

45  21  28 

3158 

46  48  28 

3148 

48  15  40 

3137 

49  43    5 

3198 

Fomalhaut 

E. 

46  52  26 

3864 

45  38  30 

3909 

44  25  12 

3943 

43  12  36 

3989 

a  Pegasi 

E. 

59  26  48 

3357 

58    3  42 

3361 

56  40  41 

3367 

55  17  47 

3373 

Sun 

E. 

85  46  5:) 

3490 

84  24  59 

3414 

83    2  58 

3408 

81  40  51 

3401 

8 

Spica  • 

W. 

102  25  13 

3001 

103  55  25 

9993 

105  25  47 

9983 

106  56  21 

9073 

Antarea 

W. 

57    3  24 

3079 

58  32    8 

3060 

60    1    6 

3049 

61  30  18 

3037 

Fomalhaut 

E, 

37  22  44 

4314 

36  16    4 

4405 

35  10  47 

4508 

34    7    2 

4696 

a  Pegasi 

E. 

48  25  17 

3416 

47    3  19 

3499 

45  41  35 

3443 

44  20    7 

3459 

Sun 

E. 

74  48    9 

3360 

73  25    7 

3351 

72    1  55 

3341 

70  38  31 

3331 

9 

Antarea 

W, 

69    0    5 

9975 

70  m  49 

9969 

72    1  50 

9947 

73  33    9 

9994 

Fomalhaut 

E. 

29  17  59 

5541 

28  27  44 

5893 

27  40  38 

6156 

26  57     1 

6550 

a  Pegasi 

E. 

37  38  25 

3588 

36  19  38 

3699 

a5    1  35 

3676 

33  44  22 

3799 

70 
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XV. 


GREENWICH  MEAN  TIME. 

LUNAB  DISTANCES. 

O  0 

• 

P.L. 

P.L. 

P.L. 

P.L. 

NMpe  and  IMnetton  1 

Noon* 

of 

Qpu 

of 

Vlh. 

of 

IXh. 

of 

^ 

of  Objoot. 

Dift. 

DIff. 

Diff. 

Dlffl 

9 

SUK 

£. 

69  14  55 

3319 

67  51'   6 

3306 

6627'    4 

3996 

65    2  48 

3984 

10 

Antares 

W. 

75    4  45 

9090 

76  36  38 

9006 

78    8  49 

9809 

79  41  18 

9878 

a  Aquilo 

W. 

33  36  28 

4588 

34  39    8 

4436 

a5  43  57 

4304 

36  50  46 

4185 

Sun 

E. 

57  57  46 

3918 

56  31  58 

»C4 

55  553 

3180 

53  39  31 

3175 

11 

Antares 

W. 

87  28  21 

9805 

89    2  43 

8780 

90  37  25 

9775 

92  12  26 

9700 

a  Aquilo 

W. 

42  50  15 

3731 

44    629 

3661 

45  2;)  58 

3506 

46  42  37 

3535 

Sun 

E. 

46  23  10 

3008 

44  54  58 

3089 

43  26  26 

3065 

41  57  34 

3050 

13 

Antares 

W. 

100  12  29 

9686 

101  49  29 

9670 

103  26  49 

9656 

105    4  28 

9641 

a  AquikB 

W. 

5:3  31  2] 

3985 

54  55  50 

3944 

56  21     7 

3905 

57  47  10 

3168 

Sun 

E. 

34  28  17 

9000 

32  57  25 

9963 

31  26  13 

9937 

29  54  41 

9989 

16 

Sun 

W. 

16  51  57 

9570 

18  31  33 

9560 

20  11  24 

9550 

.21  51  28 

9549 

Saturn 

E. 

37    6  52 

9908 

a5  20  50 

9905 

33  34  43 

9903 

31  48  33 

9991 

Pollux 

E. 

69    1  49 

9345 

67  16  55 

9343 

a5  31  56 

9330 

63  46  53 

9337 

JUPITBR 

E. 

102  43    5 

9947 

100  55  48 

9941 

99    8  22 

9996 

97  20  48 

9931 

Regulus 

E. 

105    2  22 

9947 

103  15    5 

9941 

101  27  39 

8996 

99  40    5 

9931 

17 

Sun 

W. 

30  14    6 

9515 

31  54  58 

9519 

33  35  54 

9510 

35  16  54 

9507 

Pollux 

E. 

55    1  30 

9943 

53  16  33 

9348 

51  31  43 

9353 

49  47    1 

9360 

Jupiter 

JE. 

88  21  19 

9919 

86  33  10 

9910 

84  44  58 

9908 

82  56  43 

9908 

Regulufl 

E. 

90  40  32 

9919 

88  52  22 

9910 

£7    4    9 

9908 

85  15  53 

9906 

18 

Sun 

W. 

43  42  26 

9504 

45  23  34 

9504 

47    4  41 

9506 

48  45  46 

9508 

Pollux 

E. 

41    6  46 

9491 

39  23  41 

9439 

37  41    2 

9469 

35  58  55 

94«7 

Jupiter 

E. 

73  55  15 

9908 

72    6  59 

9900 

70  18  45 

9910 

68  30  33 

9913 

ReguluB 

E. 

76  14  10 

8905 

74  25  50 

9906 

72  37  32 

9906 

70  49  17 

9910 

19 

Sun 

W. 

57  10  26 

9599 

58  51    9 

8585 

60  31  47 

9599 

62  12  20 

9533 

Aldebanm 

W. 

18  20  18 

9918 

20    8  19 

9990 

21  56  16 

9994 

23  44    8 

9998 

E. 

59  30  37 

8830 

57  42  54 

9994 

55  55  17 

9999 

54    7  48 

9944 

Regulus 
Spica 

E, 

61  48  51 

9994 

60    1    0 

9999 

58  13  15 

9933 

56  25  37 

9939 

B. 

115  18  52 

9995 

113  31     1 

9998 

111  43  15 

8931 

109  55  34 

9935 

20 

Sun 

W. 

70  33  24 

9500 

72  13  14 

9566 

73  52  56 

9579 

75  32  30 

9577 

Aldebamn 

W. 

32  41  52 

fiXil 

34  29    3 

9957 

36  16    6 

9909 

38    3    1 

9968 

Saturn 

W. 

20  44  21 

8380 

22  28  53 

9355 

24  13  3:) 

9351 

25  58  18 

9350 

Jupiter 

E. 

45  12  28 

9970 

43  25  53 

9983 

41  39  29 

9991 

39  53  16 

9300 

Reguhts 
Spica 

E. 

47  29  21 

9966 

45  42  31 

9979 

43  55  51 

9979 

42    9  21 

9986 

E. 

100  58  46 

9950 

99  11  46 

9964 

97  24  54 

9970 

95  38  11 

99n 

21 

Sun 

W. 

83  48    7 

9619 

85  26  46 

9619 

87    5  15 

9696 

88  43  34 

9634 

Aldebaran 

W. 

46  55  22 

9300 

48  41  22 

9306 

50  27  13 

9313 

52  12  54 

9390 

Saturn 

W. 

34  41  50 

9361 

36  26  21 

9366 

38  10  45 

9371 

:»  55    2 

8375 

E. 

31     5  34 

9351 

29  20  49 

9364 

27  36  22 

9378 

25  52  15 

8394 

Regulus 
Spica 

E. 

33  19  37 

9397 

31  34  17 

9337 

2!)  49  12 

9348 

28    4  23 

935.0 

E. 

86. 46  48 

9306 

85    1    0 

9314 

83  15  21 

9391 

81  29  52 

9398 

32 

Sun 

W. 

96  52  36 

9679 

98  29  53 

9681 

100    6  59 

9668 

101  43  55 

9696 

Aldebaran 

W. 

60  58  45 

9355 

62  43  24 

9369 

64  27  53 

9370 

66  12  11 

9377 

Saturn 

W. 

48  34  31 

9405 

50  17  59 

9419 

52    1  17 

9418 

53  44  26 

9494 

XVI. 
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GBEUNWIGH  MEAN  TIME. 

LUNAR  DISTANCED 

« 

5j 

P.L. 

P.L. 

P.L. 

P.L. 

»l 

Name  u>d  Dire«Uon   1 

Midnight. 

of 

xvn. 

of 

xvinb. 

of 

XXlh. 

of 

r 

of  Omeci. 

l>lff. 

Diff. 

Diff. 

i>i(r. 

9 

SCN 

£. 

63  38  18 

9971 

62  13  33 

3959 

60  48  3:3 

3946 

59  23  18 

3331 

10 

Antarca 

W. 

81  14    5 

Sa63 

82  47  11 

9840 

84  20  35 

9635 

85  54  18 

9810 

a  AquilflB 

W. 

37  50  26 

4077 

39    9  50 

3070 

40  21  50 

3800 

41  ;15  20 

3807 

Sun 

£. 

52  12  52 

3150 

50  45  54 

3144 

49  18  38 

3199 

47  51    3 

3114 

11 

Antaren 

W, 

93  47  47 

9744 

95  23  28 

9fno 

96  59  29 

9715 

98  a5  49 

9700 

a  AqiiilflB 

W. 

48    2  2;} 

3479 

49  2:)  11 

3495 

50  44  59 

3376 

52    7  43 

3399 

Sum 

E. 

40  28  23 

3034 

38  58  52 

3018 

37  29    1 

3001 

35  58  49 

9085 

12 

AntareR 

W. 

106  42  27 

9097 

108  20  45 

9613 

109  59  22 

9S00 

111  38  18 

9586 

a  Aquilo 

W. 

59  13  58 

3133 

60  41  28 

3000 

62    939 

3067 

63  38  29 

3037 

Sun 

E. 

28  23  50 

9906 

26  50  39 

9601 

25  18    8 

9876 

23  45  19 

9609 

16 

Suif 

W. 

23  31  43 

9535 

25  12    7 

9SfiO 

26  52  40 

9904 

28  33  20 

9590 

Saturn 

E. 

30    2  21 

9991 

28  16    9 

9900 

26  29  59 

9906 

24  43  54 

aaoi 

Pollux 

E. 

62     ]  48 

9337 

60  16  42 

9337 

58  31  37 

9337 

56  46  32 

9330 

Jupiter 

E. 

95  »)    7 

9997 

93  45  19 

9999 

91  57  24 

9918 

90    924 

9915 

ReguliiM 

E. 

97  52  23 

9990 

96    4  34 

9999 

94  16  39 

9918 

92  28  38 

9914 

17 

Sun 

W. 

36  57  57 

9505 

38  39    3 

9504 

40  20  10 

9604 

42    1  18 

9504 

Pollux 

E. 

48    2  29 

8368 

46  18    9 

9378 

44  34    3 

9300 

42  50  14 

9405 

JUPITKR 

E. 

81     8  27 

9907 

7!)  20  10 

9906 

77  31  52 

9906 

75  43  33 

9906 

KeguluB 

E. 

83  27  34 

9904 

81  39  13 

9904 

79  50  52 

.9904 

78    2  31 

9901 

18 

Sun 

W. 

50  26  48 

9510 

52    7  48 

9519 

53  48  45 

9515 

55  29  38 

9518 

Pollux 

E. 

34  17  23 

9517 

32  36  33 

9559 

30  56  32 

9503 

29  17  27 

9649 

Jupiter 

E. 

66  42  25 

9916 

64  54  21 

9918 

63    6  21 

9999 

61  18  26 

9996 

Re^uliiB 

E. 

69    1    4 

9919 

67  12  54 

9914 

65  24  48 

9918 

63  36  47 

9991 

19 

Sun 

W. 

63  52  47 

9538 

65  .33    7 

9543 

67  13  20 

9548 

68  S3  26 

9554 

Alclebanin 

W. 

25  31  54 

8939 

27  19  34 

9937 

29    7    7 

9941 

30  54  33 

9946 

E. 

52  20  26 

9950 

50  :»  13 

9956 

48  46    8 

9969 

46  59  13 

9960 

Regulus 
Spica 

E. 

54  38    7 

9943 

52  50  44 

9948 

51     3  28 

9953 

49  16  20 

8960 

E. 

108    7  59 

9939 

106  20  30 

9944 

104  33    8 

9940 

102  45  53 

9954 

20 

Sun 

W. 

77  11  56 

9984 

78  51   13 

9501 

80  30  21 

9508 

82    9  19 

9605 

Aldebaran 

W. 

3i>  49  47 

9974 

41  36  25 

9981 

4:)  22  53 

99f}7 

45    9  12 

9903 

Saturn 

W. 

27  43    4 

9350 

29  27  50 

9359 

31  12  34 

9355 

32  57  14 

9357 

Jupiter 

E. 

38    7  16 

9309 

36  21  29 

9318 

34  a5  55 

93(» 

32  50:)6 

9339 

Regulus 
Spica 

E. 

40  2:)    1 

9993 

38  36  52 

9309 

36  50  55 

9310 

,35    5  10 

9318 

E. 

93  51  37 

9969 

92    5  11 

9988 

90.18  54 

9904 

88  32  46 

9301 

21 

Sun 

W. 

90  21  43 

9041 

91  59  42 

9649 

93  37  30 

9^ 

95  15    8 

9664 

Aldebaran 

W. 

53  58  25 

9396 

55  43  46 

S334 

57  28  m 

9341 

59  13  56 

9348 

Saturn 

W. 

41  39  12 

8:)8I 

43  23  14 

9387 

45    7    8 

9309 

46  50  54 

9308 

Jupiter 

K. 

24    8  31 

9419 

22  25  13 

9439 

20  42  24 

9467 

19    0  10 

9487 

Regulus 

E. 

26  19  50 

9371 

24  35  34 

9385 

22  51  38 

9400 

21     8    4 

9418 

Spica 

E. 

79  44  34 

9335 

77  59  26 

9349 

76  14  28 

93!>0 

74  29  41 

9357 

22 

Sun 

W. 

103  20  40 

9704 

104  57  14 

9713 

106  33  37 

9791 

108    9  49 

9799 

Aldebaran 

W. 

67  56  19 

9384 

69  40  16 

9399 

71  24    2 

9400 

73    7  37 

9408 

Saturn 

W. 

55  27  26 

9431 

57  10  16 

9438 

58  52  56 

9445 

60  35  26 

9453 

72 
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XVIL 


QBEENWIOU  MEAN  TIME. 

LUNAB  DISTANCES. 

li 

1 

P.L. 

P.L. 

P.L. 

P.L. 

Name  and  Direotion   1 

Noon. 

of 

rai^. 

of 

Vlh. 

of 

IXh- 

of 

1^ 

of  OliJeot. 

Dlff. 

Dlff. 

Diff. 

Diff. 

32 

Pollux 

W. 

20  50  57 

3138 

22  18  20 

3097 

23  47  47 

9967 

25  18  54 

9804 

Spica 

E. 

72  45    4 

9364 

71    0  38 

9379 

69  16  23 

9380 

67  32  19 

S367 

23 

&VN 

W. 

109  45  50 

9738 

111  21  40 

9746 

112  57  19 

9754 

114  32  47 

9763 

Aldebaran 

W. 

74  51     1 

9415 

76  34  14 

9499 

78  17  17 

9430 

80    0    9 

9438 

Saturn 

W. 

62  17  45 

9460 

63  59  54 

9467 

65  41  53 

9475 

67  23  41 

.    9489 

Pollux 

W. 

33  10  15 

9719 

34  46  29 

9709 

36  23    6 

9687 

38    0    3 

9676 

Spica 

E. 

58  54  45 

9496 

57  11  48 

9435 

55  29    3 

9443 

.53  46  30 

9451 

Aiitares 

E. 

104  31  58 

9475 

102  50    9 

9489 

101    8  30 

9488 

9927    0 

9496 

24 

Suit 

W. 

122  27  19 

9806 

124    1  39 

9815 

125  35  48 

96M 

127    9  45 

9839 

Aldebaran 

W. 

88  31  44 

9477 

90  13  30 

9485 

91  55    5 

9499 

93  36  29 

9500 

Saturn 

W. 

75  50    4 

9591 

77  30  48 

9598 

79  11  22 

9536 

80  51  45 

9545 

Pollux 

W. 

46    737 

9619 

47  45  25 

9646 

49  23  15 

9646 

51     1    5 

9649 

Spica 

E. 

45  16  39 

9404 

43  35  18 

9503 

41  54    9 

9519 

40  13  13 

9599 

Antares 

E. 

91    2    4 

9533 

89  21  36 

9541 

87  41  20 

9549 

86    1  15 

9967 

25 

Aldebaran 

W. 

102    0  42 

9540 

103  40  59 

9540 

105  21    4 

9557 

107    0  58 

9565 

Saturn 

W. 

89  10  52 

9565 

90  .50    8 

9503 

92  29  12 

9601 

94    8    5 

9610 

Pollux 

W. 

59    9  42 

9869 

60  47  13 

9666 

62  24  39 

9671 

64    1  58 

9675 

Jupitbr 

W. 

24  39    4 

9615 

26  17  38 

9616 

27  56  11 

9618 

29  34  42 

9631 

Rejj^lus 
Spica 

W. 

22  12  21 

9585 

23  51  22 

9506 

25  30  22 

9599 

27    9  19 

9609 

E. 

31  51  55 

9573 

;B0  12  23 

9586 

28  33    7 

9597 

26  54    8 

9610 

Antarea 

E. 

77  43  40 

9600 

76    4  45 

9600 

74  26    2 

9618 

72  47  32 

9097 

26 

Saturn 

W. 

102  19  38 

9053 

103  57  21 

9669 

105  34  53 

9670 

107  12  13 

9679 

Pollux 

W. 

72    6  45 

9706 

73  43  17 

9713 

75  19  40 

9719 

76  55  54 

9797 

Jupitbr 

W. 

37  45  59 

9645 

39  23  53 

9669 

41     1  38 

9668 

42  39  14 

9065 

ReguluB 

W. 

35  22  28 

9630 

37    0  42 

9637 

38  38  47 

9644 

40  16  42 

9659 

Autares 

E. 

64  38  14 

96n 

63    1    3 

9687 

61  24    6 

008 

59  47  24 

9710 

27 

Pollux 

W. 

84  54  31 

9767 

86  29  42 

9775 

88    4  42 

9785 

89  39  30 

9794 

Jupiter 

W. 

50  44  48 

9703 

52  21  24 

9711 

53  57  49 

9719 

55  34    3 

9799 

Regulus 

W. 

48  23  44 

9801 

50    036 

9608 

51  37  18 

9707 

53  13  48 

9716 

Antares 

E. 

51  47  45 

9770 

50  12  38 

9784 

48  37  49 

9798 

47    3  18 

9813 

u  Aquiln 

E. 

101  12  58 

3105 

99  44  55 

3109 

98  16  57 

3115 

96  49    6 

3191 

28 

Pollux 

W. 

97  30  31 

9841 

99    4    6 

9851 

100  37  28 

9861 

102  10  37 

9879 

Jupiter 

W. 

63  32  21 

9779 

65    726 

9781 

66  42  19 

9790 

68  17    0 

9798 

Rcgulus 

W. 

61  13  28 

9750 

62  48  49 

9760 

64  23  ,58 

9777 

65  .58  56 

9786 

Antares 

E. 

39  15  48 

9608 

37  43  26 

9917 

36  11  29 

9930 

34  40    0 

9963 

a  AquiliB 

E. 

89  32    0 

3169 

88    5    6 

3179 

86  38  24 

3183 

85  11  55 

3194 

29 

Jupiter 

W. 

76    7  30 

9845 

77  41    0 

9864 

79  14  18 

9863 

80  47  24 

9879 

Re^ulus 
Spica 

W. 

73  50  48 

9831 

75  24  35 

9841 

76  58  10 

9850 

78  31  33 

9850 

W. 

20  30  21 

9800 

22    2  5:3 

9801 

23  35  24 

9803 

25    7  52 

9897 

a  Aquilfs 

E. 

78    3    3 

3960 

76  38    5 

3975 

75  13  24 

3990 

73  49    1 

3306 

30 

Jupiter 

W. 

88  30    2 

9917 

90    1  59 

9097 

91  33  44 

9905 

93    5  18 

9943 

Rc^uhis 
Spica 

w. 

86  15  37 

9003 

87  47  52 

9919 

89  19  55 

9991 

90  51  47 

9999 

w. 

32  48  45 

9094 

34  20  34 

9031 

35  52  14 

9838 

37  23  45 

9944 

a  AquiliB 

E. 

66  52    9 

3400 

65  29  53 

3499 

64    8    1 

3444 

62  46  34 

3468 

Fomalliaut 

E. 

98  37  53 

3968 

97  13  28 

3985 

95  49  11 

3309 

94  25    2 

3300 

xvm. 
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6BEENWIGH  MEAN  TIME. 

LUNAR  DISTANCES. 

\i 

P.L. 

P.L. 

P.L. 

• 

P.L. 

Midnight. 

of 

XVh. 

of 

XVlllh. 

of 

XXlfc. 

of 

^ 

of  OlOeot. 

Diff. 

Dlff. 

DIff. 

Diff. 

VSl 

Pollux 

W. 

26  5121 

9643 

28  2^53 

9601 

O          1        II 

29  59  19 

9788 

313^29 

9741 

Bpica 

E. 

&5  48  26 

9395 

64    4  44 

9403 

62  21  13 

9410 

60  37  53 

9419 

23 

Suif 

W. 

116    8    4 

9771 

117  43  10 

9780 

119  18    4 

9766 

120  52  47 

9797 

Aldebnrah 

W. 

81  42  50 

9445 

83  25  20 

9453 

85    7  39 

9481 

86  49  47 

9469 

Sattrn 

W. 

69    5  19 

9490 

70  46  46 

9497 

72  28    3 

9505 

74    9    9 

9513 

Pollux 

W. 

39  37  15 

9087 

41  14  39 

9000 

42  52  12 

9855 

44  29  52 

9059 

SpicA 

£. 

52    4    8 

9400 

50  21  58 

9469 

48  39  59 

9477 

46  58  13 

9465 

Aiitares 

E. 

97  45  40 

9509 

96    4  30 

9510 

94  23  31 

9617 

92  42  42 

9595 

24 

S0N 

W. 

128  43  31 

9649 

130  17    5 

vesx 

131  50  27 

9850 

133  23  38 

9809 

Aldebnnm 

W. 

95  17  42 

9506 

96  58  44 

9516 

98  39  35 

9595 

100  20  14 

9533 

Saturn 

W. 

82  31  56 

9553 

84  11  56 

9500 

85  51  46 

9588 

87  31  25 

9577 

Pollux 

W. 

52  38  54 

9060 

54  16  41 

9059 

55  54  25 

9855 

57  32    6 

9058 

Spica 

E, 

38  32  30 

9531 

36  52    0 

9541 

35  11  44 

8551 

33  31  42 

9509 

Antares 

E. 

84  21  21 

9500 

82  41  39 

9574 

81    2    8 

9589 

79  22  48 

9591 

25 

Aldeboran 

W. 

108  40  41 

9574 

110  20  12 

9589 

111  59  32 

9590 

113  38  41 

9500 

Saturn 

W. 

95  46  47 

9618 

97  25  17 

9096 

99    336 

9635 

100  41  43 

9044 

Pollux 

W. 

65  39  11 

9061 

^  16  16 

9087 

68  53  14 

9609 

70  30    4 

9009 

W. 

31  13    9 

9094 

32  51  31 

9099 

34  29  47 

9833 

36    7  57 

9039 

Regulufl 
Spica 

w. 

28  48  11 

9007 

30  26  56 

9019 

32    534 

9616 

33  44    5 

9093 

E. 

25  15  27 

9094 

23  37    5 

9040 

21  59    4 

9657 

20  21  27 

9877 

Antares 

E. 

71    9  14 

9037 

69  31    9 

9046 

67  53  17 

9657 

66  15  39 

9000 

26 

Saturn 

W. 

108  49  21 

9088 

110  26  17 

9698 

112    3    0 

9707 

113  39  31 

9710 

Pollux 

W. 

78  31  58 

9735 

80    7  52 

9749 

81  43  36 

9750 

83  19    9 

9750 

Jupiter 

W. 

44  16  41 

9079 

45  53  58 

9080 

47  31    5 

9687 

49    8    2 

9695 

RegiiluB 

W. 

41  54  27 

90!M) 

43  32    2 

9000 

45    9  27 

9075 

46  46  41 

9683 

Antarea 

E. 

58  10  57 

9791 

56  34  45 

9733 

54  58  49 

9745 

5323    9 

9757 

27 

Pollux 

W. 

91  14    6 

9609 

92  48  31 

9811 

94  22  44 

9891 

95  56  44 

9831 

Jupitbr 

W. 

57  10    5 

9737 

58  45  56 

9745 

60  21  36 

9754 

61  57    4 

9763 

Regulus 

W. 

54  50    7 

9794 

56  26  15 

9733 

58    2  11 

9749 

59  37  55 

9750 

Antares 

E. 

45  29    7 

9898 

43  55  16 

9844 

42  21  45 

9800 

40  48  ;}5 

9678 

a  Aquil» 

E. 

95  21  22 

3198 

93  53  47 

3138 

92  26  21 

3144 

90  59    5 

3153 

28 

Pollux 

W. 

103  43  32 

9689 

105  16  14 

9603 

106  48  42 

9904 

108  20  56 

9914 

JUFITBR 

W. 

69  51  30 

9608 

71  25  48 

9817 

72  59  54 

9898 

74  33  48 

9835 

Regulus 

W. 

67  33  42 

9795 

69    8  16 

9804 

70  42  38 

9813 

72  16  49 

9899 

Antares 

E. 

33    9    1 

9980 

31  38  34 

3017 

30    8  42 

3048 

28  39  29 

3089 

aAquilo 

E. 

83  45  39 

3906 

82  19  37 

3919 

80  53  50 

3931 

79  28  18 

3948 

2D 

JUPITRR 

W. 

82  20  19 

9881 

83  53    2 

9890 

85  25  34 

9899 

86  57  54 

9909 

gS'" 

W. 

80    4  45 

9666 

81  37  45 

9870 

83  10  34 

9888 

84  43  11 

9894 

W. 

26  40  15 

9901 

28  12  33 

9906 

29  44  44 

9919 

31  16  48 

9917 

a  Aquil» 

£. 

72  24  57 

3394 

71    1  13 

3349 

69  37  50 

3380 

68  14  48 

3380 

30 

JUPITKR 

W. 

94  36  42 

9959 

96    7  55 

9961 

97  38  57 

9900 

99    9  49 

99n 

Regulus 
Spica 

W. 

92  23  29 

9038 

9355    0 

9946 

95  26  21 

9954 

96  57  32 

9989 

W. 

38  55    8 

9951 

40  26  22 

9958 

41  57  27 

9905 

43  28  23 

9979 

aAquibe 

E. 

61  25  34 

3499 

60    5     1 

3518 

58  44  57 

3545 

57  25  23 

3574 

Fomalfaaut 

E. 

93    1     1 

3310 

91  37    8 

3393 

90  13  23 

3339 

88  49  48 

3340 
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I. 


AT  GREENWICH  APPARENT  NOON. 

1 

1 
1 

1 

1 

k 

THE  SUN'S 

SIdereiil 
Ttiueof 
Semi- 
dtanntcr 
Pwiabic 
Uoridlan. 

Squatlon  of 

Time, 

tolw 

Subtracted 

tram 

Appu«nt 

Time. 

Ditt.  for 
1  Hour. 

Apiwrent 
Eight  Amod.:oii. 

Diff.  for 
1  Hoar. 

Apparent 
Declination. 

DIff.  for 
1  Hour. 

Semi, 
diameter. 

Frid. 

Sat. 

SUN. 

1 

2 
3 

h      m       « 

2  35  13.94 
2  39    3.33 
2  42  53.28 

9.547 
9.570 
9.593 

N.15  12  35';  1 
15  30  29.4 

15  48     8.4 

+45.08 
44.45 
43.81 

15  54.14 
15  53.90 
15  53.66 

66!  10 
66.18 
66.26 

m       a 

3    4.28 
3  11.42 
3  18.00 

0..'W9 
0.286 
0.263 

Ill 

4 
5 
6 

2  46  43.80 
2  50  34.91 
2  54  26.60 

9.617 
9.641 
9.665 

16    5  31.8 
16  22  39.3 
16  39  30.5 

+43.15 
42.48 
41.79 

15  53.43 
15  53.20 
15  52.97 

66.34 
66.42 
66.50 

3  24.03 
3  29.47 
3  34.32 

0.239 
0.215 
0.191 

Thur. 
Frid. 
Sat. 

7 
8 
9 

2  58  18.87 

3  2  11.72 
3    6    5.17 

9.690 
9.715 
9.740 

16  56     5.2 

17  12  23  1 
17  28  23.9 

+41.10 
40.39 
39.67 

15  52.74 
15  52.52 
15  52.30 

66.58 
66.66 
66.74 

3  38.59 
3  42.28 
3  45.38 

0.167 
0.142 
0.117 

SUN. 

Mon. 

Tues. 

10 
11 
12 

8    9  59.22 
3  13  53.85 
3  17  49.07 

9.765 
9.790 
9.814 

17  44    7.1 

17  ,59  32.6 

18  14  40.2 

+38.94 
38.20 
37.44 

15  52.09 
15  51.87 
15  51.6^ 

66.82 
66.90 
66.98 

3  47.88 
3  49.79 
3  51.13 

0.092 
0.067 
0.043 

Wed. 
Thur. 
Frid. 

13 
14 
15 

3  21  44.87 
3  25  41.26 
3  29  38.22 

9.838 
9.862 
9.885 

18  29  29.6 
18  44    0.2 
18  58  11.7 

+36.67 
35.88 
35.09 

15  51:46 
15  51.26 
15  51.06 

67.06 
67.14 
67.22 

3  51.88 
3  52.04 
3  51.64 

0.019 
0.005 
0.030 

Sat. 

SUN. 

Mon. 

16 
17 
18 

3  33  35.74 
3  37  33.82 
3  41  32.44 

9.908 
9.931 
9.954 

19  12    4.2 
19  25  37.2 
19  38  505 

+34.28 
33.46 
32.63 

15  50.87 
15  50.68 
15  50.50 

67.31 
67.39 
67.47 

3  50.68 
3  49.16 
3  47.09 

0.051 
0.074 
0.097 

Tues. 
Wed. 
Thur. 

19 
20 
21 

3  45  31.60 
3  49  31.29 
3  58  31.51 

9.976 

9.998 

10.020 

19  51  43.7 

20  4  16.6 
20  16  28.9 

+31.79 
30.94 
30.08 

15  50.32 
15  50.14 
15  49.97 

67.55 
67.63 
67.71 

3  44.49 
3  41.37 
3  37.72 

0.119 
0.141 
0.163 

Frid. 

Sat. 

SUN. 

22 
23 
24 

3  57  32.25 

4  1  33.49 
4    5  35.23 

10.042 
10.063 
10.083 

20  28  20.4 
20  39  50.8 
20  51     0.0 

+29.21 
28.33 
27.44 

15  49.80 
15  49.64 
15  49.48 

67.78 
67.86 
67.93 

3  33.55 
3  28.87 
3  23.69 

0.184 
0.205 
0.225 

m 

25 
26 
27 

4    9  87.47 
4  13  40.19 
4  17  43.38 

10.103 
10.123 
10.142 

21     1  47.8 
21   12  13.7 
21  22  17.6 

+26.53 
25.62 
24.70 

15  49.32 
15  49.16 
15  49.01 

68.00 
68.07 
68.14 

3  18.03 
3  11.89 
3    5.28 

0.245 
0.265 
0.284 

Thur. 
Frid. 
Sat. 

SUN. 

28 
29 
30 
31 

4  21  47.02 
4  25  51.11 
4  29  55.65 
4  34    0.63 

10.161 
10.180 
10.198 
J0.216 

21  31  59.4 
21  41  18.9 
21  50  15.8 
21  58  50.0 

+23.77 
22.83 
21.89 
20.94 

15  48.87 
15  48.72 
15  48.58 
15  48.43 

68.20 
68.26 
68.32 
68.88 

2  58.21 
2  50.69 
2  42.73 
2  34.33 

0.303 
0.322 
0.340 
0.358 

Mon. 

32 

4  38    6.05 

10.234 

N.22    7     1.3 

+10.98 

15  48.29 

68.43 

2  25.49 

0.376 

NOTE.— Th 
Th 

e  mean  time  of  sen 
e  Bign  +  prefixed 

didiametei 
to  the  hoi 

r  passing  may  be  fonnd  by  si 
irly  change  of  declination  ind 

ibtnetiog  0«.1I 
icatw  tlwt  aoi 

Sfromtb 
rth  dMUni 

E)  Sidereal  time 

reasing. 

n. 
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AT  GREENWICH  MEAN  NOON. 

THE  SUN'S 

1 

1 

1 

Bqaationof 
Time. 

Sidereal 

Time, 

or 

1 

Apparent 

IMIf.  for 
^Hoor. 

Apparent 
DeoUnAtion. 

EMIT,  for 
IHoar. 

to  be 

Added  to 

HeanTime. 

Did:  for 
IHonr. 

Bight  AMenaion 

of 

KeanSan. 

Frid. 

1 

2  35  14.43 

9*548 

N.  15  12  37;5 

+45^08 

m       s 

3    4.30 

s 
0.309 

k     m       a 

2  38  18.73 

Sat. 

2 

2  39     3.84 

9.571 

15  30  31.9 

44.45 

3  11.44 

0.986 

2  42  15.28 

Sun. 

3 

2  42  53.81 

9.594 

15  48  10.9 

43.81 

3  18.02 

0.963 

2  46  11.84 

Mod. 

4 

2  46  44.35 

9.618 

16     5  34.3 

•f43.15 

3  24.04 

0.939 

2  50    8.39 

Tues. 

5 

2  50  35.47 

9.649 

16  22  41.8 

49.48 

3  29.46 

0.915 

2  54    4.95 

Wed. 

6 

2  54  27.18 

9.666 

16  39  33.0 

41.79 

3  34.33 

0.191 

2  58     1.51 

Thur. 

7 

2  58  19.46 

9.690 

16  56    7.7 

-MI.IO 

3  38.60 

0.167 

3     1  58.06 

Frid. 

8 

3    2  12.32 

9.715 

17  12  25.6 

40.30 

3  42.29 

0.149 

3    5  54.61 

Sat. 

9 

3    6    5.78 

9.740 

17  28  26.4 

39.67 

3  45.39 

0.117 

8    9  51.17 

Sun. 

10 

3    9  59.84 

9.765 

17  44    9.6 

+38.94 

3  47.89 

0.099 

3  13  47.73 

Mon. 

11 

3  13  54.48 

9.790 

17  59  35.1 

38.90 

3  49.80 

0.067 

3  17  44.28 

Tues. 

12 

3  17  49.70 

9.814 

18  14  42.7 

37.44 

3  51.18 

0.043 

3  21  40.83 

Wed. 

13 

3  21  45.51 

9.838 

18  29  32.0 

-1-36.67 

3  51.88 

0.019 

3  25  37.39 

Thur. 

14 

3  25  41.90 

9.fm 

18  44    2.5 

35.88 

3  52.04 

0.005 

3  29  33.94 

Frid. 

15 

3  29  38.86 

9.885 

18  58  14.0 

35.09 

3  51.64 

0.030 

3  33  30.50 

Sat 
Sun. 

16 
17 

3  33  36.38 
3  37  34.45 

9.908 
9.931 

19  12    6.4 
19  25  39.4 

-KM.98 
33.46 

3  50.68 
3  49.16 

0.051 
0.074 

3  37  27.06 
3  41  23.61 

Mon. 

18 

3  41  33.07 

9.954 

19  38  52.6 

39.63 

3  47.09 

0.097 

3  45  20.16 

Tues. 

19 

3  45  32.23 

9.976 

19  51  45.7 

+31.79 

3  44.49 

0.119 

3  49  16.72 

Wed. 

20 

3  49  31.91 

9.998 

20    4  18.5 

30.94 

3  41.36 

0.141 

3  53  13.27 

Thur. 

21 

3  53  32.12 

10.030 

20  16  30.8 

30.08 

3  37.71 

0.163 

3  57    9.83 

Frid. 

22 

3  57  32.85 

10.041 

20  28  22.2 

+99.91 

3  33.54 

0.184 

4     1    6.39 

Sat 

23 

4     1  34.08 

10.069 

20  39  52.5 

98.33 

3  28.86 

0.905 

4    5    2.94 

Sun. 

24 

4    5  35.81 

10.089 

20  51     1.6 

97.44 

3  23.68 

0.995 

4    8  59.49 

Mon. 

25 

4    9  38.03 

10.109 

21     1  49.3 

+96.53 

3  18.02 

0.945 

4  12  56.05 

Tues. 

26 

4  13  40.73 

10.199 

21  12  15.1 

95  69 

3  11.88 

0.965 

4  16  52.61 

Wed. 

27 

4  17  43.90 

10.141 

21  22  18.9 

94.70 

3    5.27 

0.984 

4  20  49.17 

Thur. 

28 

4  21  47.52 

10.160 

21  32    0.6 

+93.77 

2  58.20 

0.303 

4  24  45.72 

Frid. 

29 

4  25  51.59 

10.179 

21  41  20.0 

29.83 

2  50.68 

0.399 

4  28  42.27 

Sat 

30 

4  29  56.11 

10.197 

21  50  16.9 

91.89 

2  42.72 

0.340 

4  32  38.83 

Sun. 

31 

.  4  34     1.07 

10.915 

21  58  51.0 

90.94 

2  34.32 

0.358 

4  36  35.39 

Mon. 

32 

4  38    6.46 

10.933 

N.22    7    2.1 

+19.98 

2  25.48 

0.376 

4  40  31.94 

Th 

eaign  +  prefl^cedto 
lincTMelng. 

neannoon 
the  hoar; 

may  be  Msmned  the  nme  as  tl 

tiat  for  apparent 
» that  north  dec 

noon, 
linations 

Diff.  for  1  Hoar, 
-I-9-.8565. 
(T'kbleni.) 
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AT  QEEENWICH  MEAN  NOON. 

THE  SUN'S 

1 

1 

i 

1 
1 

•s 

of  the 

BMline  Veotor 

of  the 

EMth. 

DUE  for 
IHour. 

HoMi  Time 

of 

Sidereia  Hooa. 

IKUE  LONOITUDX. 

DUr.  for 
IHoor. 

LATIXTJDB. 

X 

A' 

1 

2 
8 

121 
122 
123 

41  14  52"2 

42  13    0.0 

43  11    6.8 

14  35:^9 
12  43.6 
10  49.8 

145^36 
145.39 
145.33 

+  0"62 

0.69 
0.70 

0.0035623 
0.0036703 
0.0037777 

+  45.3 
44.9 
44.6 

h      m      s 
21  18  11.30 
21   14  15.39 
21  10  19.48 

4 
5 
6 

124 
125 
126 

44  9  11.2 

45  7  14.7 

46  5  16.7 

8  54.6 
6  57.9 
4  59.8 

145.17 
145.11 
145.06 

+  0.70 
0.66 
0.61 

0.0038844 
0.0039903 
0.0040952 

•1-44.3 
43.9 
43.5 

21     6  23.57 
21    2  27.66 
20  58  31.75 

7 
8 
9 

127 
128 
129 

47  3  17.4 

48  1  16.8 
48  59  14.9 

3    0.4 

0  59.7 

58  57.7 

145.00 
144.05 
144.90 

+  0.51 
0.41 
0.28 

0.0041989 
0.0043012 
0.0044020 

+  43.9 
43.3 
41.6 

20  54  85.85 
20  50  39.94 
20  46  44.03 

10 
11 
12 

130 
181 
132 

49  57  11.7 

50  55    7.1 

51  53     1.2 

56  54.3 
54  49.6 
62  43.6 

144.84 
144.78 
144.72 

+  0.15 
+  0.02 
-0.09 

0.0045011 
0.0045985 
0.0046940 

+  40.9 

40.3 

.     39.4 

20  42  48.12 
20  38  ^.21 
20  84  56.30 

13 
14 
15 

133 
134 
135 

52  50  53.9 

53  48  45.1 

54  46  34.9 

50  36.2 
48  27.3 
46  16.9 

144.66 
144.60 
144.54 

-0.20 
0.28 
0.34 

0.0047876 
0.0048791 
0.0049686 

+  38.6 
37.7 
36.9 

20  31    0.39 

20  27     4.48 
20  23    8.57 

16 
17 
18 

136 
137 
138 

55  44  23.2 

56  42  10.0 

57  39  55.2 

44    5.1 
41  51.8 
39  36.9 

144.48 
144.4-J 
144.35 

-0.88 
0.88 
0.35 

0.0050560 
0.0051414 
0.0052248 

+  36.0 
35.3 
34.4 

20  19  12.66 
20  15  16.75 
20  11  20.84 

19 
20 
21 

139 
140 
141 

58  37  38.8 

59  35  20.8 

60  33     1.3 

87  20.3 
35    2.1 
82  42.5 

144.39 
144.33 
144.15 

-0.29 

0.21 

-0.10 

0.0053063 
0.0053860 
0.0064640 

+  33.6 
33.9 
33.3 

20    7  24.94 
20    3  29.03 
19  59  88.12 

22 
23 
24 

142 
143 
144 

61  30  40.2 

62  28  17.5 

63  25  53.4 

30  21.3 
27  58.5 
25  34.2 

144.08 
144.03 
143.96 

+  0.02 
0.16 
0.30 

0.0055403 
0.0056151 
0.0056884 

+  31.6 
30.9 
30.3 

19  55  37.21 
19  5i  41.30 
19  47  45.89 

25 
26 
27 

145 
146 
147 

64  23  27.9 

65  21     1.1 

66  18  33.0 

23    8.5 
20  41.6 
18  13.4 

l4Z.m 
143.85 
143.80 

+  0.43 
0.56 
0.66 

0.0057605 
0.0056315 
0.0059013 

+  89.7 
39.3 
88.7 

19  43  49.48 
19  89  63.57 
19  35  57.66 

28 
29 
30 
31 

148 
149 
150 
151 

67  16    3.6 

68  13  33.0 

69  11     1.5 

70  8  29.1 

15  43.8 
13  13.0 
10  41.3 

8    8.8 

143.75 
143.71 
143.67 
143.63 

+  0.75 
0.81 
0.83 
0.83 

0.0059698 
0.0060371 
0.0061033 
0.0061684 

+  38.3 
37.9 
87.4 
36.9 

19  32     1.75 
19  28    5.84 
19  24    9.93 
19  20  14.02 

32 

152 

71     5  55.8 

5  35.4 

143.59 

+  0.79 

0.0062323 

+  36.3 

19  16  I&IO 

KOTB^-The 
the 

nnmban  In  colnmii 
mMn  equinox  of  Sti 

nuiy  0<.0. 

totbetn 

le  equinox  of  the  dkte;  in  oolui 

mn  V,  to 

Diit  for  1  Honr, 
—  9'.8896. 
(Table  U.) 
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6BKF.NWICH  MEAN  TIME. 

• 

1 

1 

THE 

MOON'S 

SEHIOIAUKTEK 

HORIZONTAL  FABALLAX 

UPPEE  TRANSIT. 

AGS. 

Hoon. 

Midnight. 

Soon. 

DUr.  for 

IHOOT. 

Midnight. 

Diff.  for 
IHoor. 

HeridiM  of 
Greenwich. 

Dlir.  for 
IHonr. 

Noon. 

1 

2 
8 

14  562 
14  51.8 
14  48.1 

14  53:5 
14  49.4 
14  47.2 

54'  42"3 
54  24.0 
54  12.3 

It 
-0.87 
0.G3 
-0.33 

64'  92  A 
64  17.2 
54    9.3 

-0.76 

0.49 

-0.16 

h      m 

14  12.2 

15  0.1 
15  47.6 

2.00 
1.99 
1.97 

16:3 

17.8 
18.3 

4 
5 
6 

14  47.0 
14  48.4 
14  52.6 

14  47.4 
14  50.2 
14  55.6 

64    8.5 
54  13.7 
54  28.8 

-1-0.02 
0.43 
0.83 

54    9.9 
54  20.0 
54  40.1 

+  0.22 
0.02 
1.05 

16  34.6 

17  20.9 

18  6.6 

1.94 
1.91 
1.90 

19.3 
20.3 
21.3 

7 
8 
9 

14  59.4 

15  8.9 
15  207 

15    3.8 
15  14.5 
15  27^2 

54  53.9 

55  28.7 

56  12.0 

+  1.55 
1.64 
1.95 

55  10.1 

55  49.4 

56  36.2 

+  1.45 
1.81 
2.07 

18  52  1 

19  37.8 

20  24.4 

1.90 
1.92 
1.97 

22.3 
23.3 
24.3 

10 
11 
12 

15  84.2 

15  48.6 

16  2.8 

15  41.4 

15  55.8 

16  9.4 

57     1.7 

57  54.6 

58  46.7 

+  2.16 
2.21 
2.07 

57  28.0 

58  21.0 

59  10.9 

+  2.21 

2.17 
1.93 

21  12.5 

22  2.8 
22  56.0 

2.05 
2.16 
2.28 

25.3 
26.3 
27.3 

13 
14 
15 

16  15.4 
16  25.3 
16  31.4 

16  20.8 
16  28.8 
16  32  8 

59  33.1 

60  9.4 
60  81.7 

+  1.74 

1.23 

+  0.61 

59  52.8 

60  22.4 
60  37.1 

+  1.51 

0.93 

+  0.28 

23  52.2 

6 
0  51.3 

2.41 
2.51 

28.8 

29.3 

0.9 

16 
17 
18 

16  33.2 
16  30.8 
16  24.8 

16  32.5 
16  28.2 
16  20.7 

60  38.4 
60  29.6 
60    7.5 

-  0.05 
0.66 
1.14 

60  35.8 
60  20.0 
59  52.6 

-  0.37 
0.92 
1.32 

1  52.2 

2  53.2 

3  53.0 

2.55 
2.5:) 
2.44 

1.9 
2.9 
3.9 

19 
20 
21 

16  16.1 
16    5.8 
15  54.8 

16  11.1 
16    0.4 
15  49.3 

59  35.7 

58  57.8 
58  17.5 

-    1.47 

1.05 
1.69 

59  17.3 

58  37.8 
57  57.2 

-1.58 
1.68 
1.67 

4  50.1 

5  44.3 

6  35.6 

2.32 
2.19 
2.09 

4.9 
5.9 
6.9 

22 
23 
24 

15  43.9 
15  33.5 
15  23.9 

15  38.6 
15  28.6 
15  19.4 

57  37.3 
56  59.1 
56  23.8 

-1.63 
1.54 
1.40 

57  17.9 
56  41.0 
56    7.4 

-1.59 
1.47 
1.33 

7  24.7 

8  12.3 
8  59.0 

2.01 
1.96 
1.94 

7.9 
8.9 
9.9 

25 
26 

27 

15  15.2 
15    7.5 
15    0.7 

15  11.2 
15    4.0 
14  57.7 

55  51.9 
55  23.5 
54  58.8 

-1.26 
1.11 
0.96 

55  37.3 
55  10.7 
54  47.8 

-1.18 
1.03 
0.87 

9  45.5 

10  32.3 

11  19.5 

1.94 
1.96 
1.98 

10.9 
11.9 
12.9 

28 
29 
30 
31 

14  55.0 
14  50.4 
14  47.1 
14  45.3 

14  52.6 
14  48.6 
14  46.0 
14  45.1 

54  37.8 
54  20.9 
54    8.8 
54    2.2 

-0.79 
0.61 
0.39 

-0.15 

54  28.8 
54  14.2 
54    4.8 
54     1.3 

-0.71 
0.51 

-0.27 
0.00 

12    7.2 

12  55.0 

13  42.8 

14  30.1 

1.99 
1.99 
1.98 
1.95 

13.9 
14.9 
15.9 
16.9 

32 

14  45.3 

14  46.1 

54    2.2 

+  0.15 

54    4.9 

+  0.31 

15  16.6 

1.^)2 

17.9 
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GEBBN  VVICH  MEAN  TIME. 

« 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Donr. 

Bight  Atoenalon. 

Diftfor 
IMiaato. 

DecUnatloii. 

Dlitfor 
lliinate. 

Bow. 

BightAM^ensIon. 

Dlfllfor 
1  Minute. 

Dii!.fiir 
IMlnuta. 

FEIDAT  1. 

SXJNDAT  3. 

0 

It    m     8 
16  22  58.34 

8.0996 

S.16  55  29.9 

3.736 

0 

h    m     8 
18    3  34.80 

8 
84)850 

8.18  1/39.4 

M 

0.389 

I 

16  25    4^ 

9.0999 

16  59  11.6 

3.653 

1 

18    5  39.88 

8.0648 

18  17  17.1 

0.413 

2 

16  27  10;33 

9.1001 

17    2  48;) 

3.570 

2 

18    7  44.91 

8.0835 

18  16  49.8 

0.498 

3 

16  29  16.34 

8.1009 

17    6  20.0 

3.487 

3 

18    9  49.90 

8.0897 

18  16  17.4 

0.583 

4 

16  31  22.35 

8.1003 

17    9  46.7 

3.404 

4 

18  11  54.84 

8.0819 

18  15  39.9 

04)67 

5 

16  33  28.37 

8.1003 

17  13    8.5 

3J91 

5 

18  13  59.r3 

84)818 

18  14  57.4 

0.750 

6 

16  35  34.39 

8.1003 

17  16  25.3 

3.838 

6 

18  16    4.58 

84)804 

18  14    9.9 

0.833 

7 

16  37  40.41 

8.1003 

17  19  37.1 

3.154 

7 

18  18    9.38 

8.0795 

18  13  17.4 

04)17 

8 

16  39  46.43 

8.1003 

17  22  43.8 

3.070 

8 

1&  20  14.12 

8.0786 

18  12  19.8 

14)01 

9 

16  41  52.45 

8.1003 

17  25  45.5 

8.987 

9 

18  22  18.81 

8.0777 

18  11  17^2 

14)85 

10 

16  43  58.47 

8.1009 

17  28  42.2 

8.903 

10 

18  24  23.45 

8.0769 

18  10    9.6 

1.168 

11 

16  46    4.49 

8.1003 

17  31  33J9 

8.819 

11 

18  26  28.04 

8.0760 

18    8  57.0 

1.851 

12 

16  48  10.50 

8.1008 

17  34  20.5 

8.734 

12 

18  28  32.57 

8.0751 

18    7  39.5 

1J34 

13 

16  50  16.51 

8.1001 

17  37    2.0 

8.650 

13 

18  30  37.05 

84)748 

18    6  17.0 

1.417 

14 

16  52  22.51 

8UWW 

17  39  38.5 

8.506 

14 

18  32  41.47 

8.0738 

18    4  49.5 

1.500 

15 

16  54  28.50 

8.0996 

17  42    9i) 

8.481 

15 

18  34  4.5.84 

8.0783 

18    3  17.0 

1.588 

16 

16  56  34.49 

8.0697 

17  44  36.2 

8.396 

16 

18  36  50.15 

8.0714 

18    I  39.6 

14)64 

17 

16  58  40.47 

8.0995 

17  46  57.4 

8.318 

17 

18  38  54.41 

8.0705 

17  59  57.3 

1.746 

18 

17    0  46.43 

8.0993 

17  49  13.6 

8.897 

18 

18  40  58.61 

84)606 

17  58  10.1 

1.899 

19 

17    2  52.:38 

8.0991 

.  17  51  24.6 

8.141 

19 

18  43    2.75 

8.0685 

17  56  17.9 

14)11 

20 

17    4  58.32 

8.0089 

17  53  30.5 

9M7 

20 

18  45    6.83 

8.0675 

17  54  20.8 

14)98 

21 

17    7    4.25 

9.0987 

17  55  31.4 

1.978 

21 

18  47  10.85 

8.0666 

17  52  18.9 

84)73 

22 

17    9  10.16 

8.0084 

17  57  27.2 

1.887 

22 

18  49  14.82 

8.0656 

17  50  12.1 

8.154 

23 

17  11  iao5 

SA' 

8.0961 

TVRDj 

S.17  59  17.8 
1Y2. 

1.801 

23 

18  51  18.72 
M 

8.0645 

OITOA 

8.17  48    0.4 
T4. 

8.836 

0 

17  13  21.93 

8.0076 

S.18    1    3.3 

1.716 

0 

18  53  22.56 

8.0635 

18.17  45  43.8 

8.317 

1 

17  15  27.79 

8U)975 

18    2  43.7 

1JB31 

1 

18  55  26.34 

8.0695 

17  43  22.4 

8.397 

2 

17  17  33.63 

8.0978 

18    4  19.0 

1.545 

2 

18  57  30.06 

8.0615 

17  40  56.2 

8.477 

3 

17  19  39.45 

sLms 

18    5  49.1 

1.459 

3 

18  59  33.72 

8.0604 

17  38  25.1 

8.557 

4 

17  21  45.24 

8.0964 

18    7  14.1 

1J74 

4 

19    1  37.31 

84)699 

17  35  49.3 

84)37 

5 

17  23  51.01 

8.0960 

18    8  34.0 

1.989 

5 

19    3  40.84 

8.0583 

17  33    8.7 

8.717 

6 

17  25  56.76 

8.0956 

18    9  48.8 

1.903 

6 

19    5  44.31 

8.0578 

17  30  23.3 

8.797 

7 

17  28    2.48 

8.0951 

18  10  58.4 

1.117 

7 

19    7  47.71 

8.0569 

17  27  33.1 

8.876 

8 

17  30    8.17 

8UMM7 

18  12    2.9 

1.008 

8 

19    9  51.05 

8.0558 

17  24  38.2 

8.964 

9 

17  32  13.84 

8.0948 

18  13    2.3 

0J>47 

9 

19  11  54.33 

8.0641 

17  21  38.6 

3.033 

10 

17  34  19.48 

8.0937 

18  13  56.6 

0.868 

10 

19  13  57.54 

84)530 

17  18  34.2 

9.111 

11 

17  36  25.09 

8.0939 

18  14  45.7 

0.776 

11 

19  16    0.69 

84)680 

17  15  25.2 

3.180 

12 

17  38  30.67 

8.0997 

18  15  29.7 

0U»1 

12 

19  18    3.78 

8.0609 

17  12  11.5 

9J967 

13 

17  40  3a22 

8.0998 

18  16    8.6 

0.606 

13 

19  20    6.80 

8.0496 

17    8  53.1 

34M5 

14 

17  42  41.73 

8.0916 

18  16  42.4 

0.580 

14 

19  22    9.76 

8.0487 

17    5  30.1 

3.498 

15 

17  44  47.21 

8.0910 

18  17  11.0 

0.435 

15 

19  24  12.65 

84)477 

17    2    2.4 

3.500 

16 

17  46  52.65 

84)004 

18  17  34.6 

0.351 

16 

19  26  15.48 

8.0466 

16  58  30.1 

8.677 

17 

17  48  58.06 

8.0898 

18  17  53.1 

0.965 

17 

19  28  18.24 

8.0456 

16  54  53.2 

3.654 

18 

17  51    3.43 

8.0899 

18  18    a4 

0.179 

18 

19  30  20.94 

8.0444 

16  51  11.6 

3.731 

19 

17  5:3    8.76 

8.0685 

18  18  14.6 

0.094 

19 

19  32  23.57 

8.0433 

16  47  25.4 

3.808 

20 

17  55  14.05 

8.0878 

18  18  17.7 

-0.009 

20 

19  34  26.14 

8.0483 

16  43  34.7 

3.883 

21 

17  57  19.30 

8.0878 

18  18  15.7 

+  0.075 

21 

19  36  28.65 

84Mia 

16  39  39.5 

3J66 

22 

17  59  24.51 

8.0865 

18  18    8.7 

0.158 

22 

19  38  31.09 

8.0409 

16  35  39.8 

4.033 

23 

18    1  29.68 

8.0867 

18  17  56.6 

0.844 

23 

19  40  33.47 

8.0391 

16  31  35.6 

4.108 

24 

18    3  34.80 

9.0850 

S.18  17  39.4 

0.399 

24 

19  42  35.78 

8.0380 

8.16  27  26.9 

4.183 
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GEEENWICH  MEAI^  TIME, 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION: 

Hoar. 

Difllfor 
1  Minute. 

DeoUaatioii. 

Biff,  for 
IMinute. 

Hour. 

Bii^htAMendon. 

DUTfor 
IMlnnte. 

D!ff.for 
1  Minute. 

Tl 

7BSDA 

.¥5. 

IHUKSDAY  7. 

0 

19  42  35!78 

8 

S.16  2/26'.9 

it 
4.183 

0 

h    m      s 
21  19  24.16 

s 
9.0090 

8.11  46  35.1 

1/ 
7.387 

1 

19  44  38.03 

1.0370 

16  23  13.7 

4.958 

1 

21  21  24.27 

9.0017 

11  39  10.1 

7.445 

2 

19  46  40^ 

9.0360 

16  18  56.0 

4.339 

2 

21  23  24.36 

9.0014 

11  31  41.7 

7.509 

3 

19  48  42.35 

8.0CM9 

16  14  33i) 

4.405 

3 

21  25  24.44 

9.0019 

11  24    9.8 

7J«0 

4 

19  50  44.41 

fi.0338 

16  10    7.4 

4.478 

4 

21  27  24.51 

9.0011 

11  16  34.5 

7.617 

5 

19  52  46.41 

9.0398 

16    5  36.5 

4.559 

5 

21  29  24.57 

9.0010 

11    8  55.8 

7.673 

6 

19  54  48;i5 

9.0318 

16    1     1.2 

4.695 

6 

21  31  24.63 

9.0000 

11     1   13.8 

7.798 

7 

19  56  50.23 

9.0308 

15  56  21.5 

4.607 

7 

21  33  24.68 

9.0008 

10  53  28.4 

7.784 

8 

19  58  52.05 

9.0996 

15  51  37.5 

4.770 

8 

21  35  24.73 

9.0007 

10  45  39.7 

70J39 

9 

20    0  53.81 

9.0987 

15  46  49.1 

4.849 

9 

21  37  24.77 

9.0007 

10  37  47.7 
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GEBENWIOH  MEAN  TIME. 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 
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GBBENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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GEEENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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13  33  58.34 

9.0413 

7  47  42.6 

9U>89 

22 

11  57  32.00 

9.0768 

a  0    4  44.7 

10.338 

22 

13  36    0.82 

9.0414 

7  56  47.3 

9.057 

23 

11  59  36.56 

9.0759 

0  15    4.7 

10.398 

23 

13  38    3.31 

9.0415 

8    5  49.4 

9.013 

24 

12    I  41.02 

9.0735 

S.  0  25  24.1 

10.318 

24 

13  40    5.80 

9.0416 

S.  8  14  48.8 

8.968 
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oeee:nwioh  mean  timb. 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION- 

Hoar. 

IU«htA8oeiiiIoii. 

Diiffop 
IHinate. 

DeolliiAtioii. 

Biff,  for 
1  Minute. 

Hoar. 

Right  Ascensioii. 

DiAfor 
IHinate. 

Dodln»ttoiL 

I>iff.lor 
lliinnte. 

M< 

)NDA^ 

r  25. 

WEDMISDAT  27. 

h    m     8 

s 

0         /         // 

ft 

h    m     8 

fl 

S.1I23  15.3 

0 

13  40    5.80 

9U>416 

S.  8  14  48.8 

8JM8 

0 

15  18  39.67 

9.0709 

Hm 

1 

13  42    8.30 

90)4]  8 

8  23  45.6 

8.994 

1 

15  20  4SJ&\ 

9.0710 

14  29  23.7 

6.104 

3 

13  44  10.82 

8.0491 

8  32  39.7 

8.878 

2 

15  22  48.19 

9.0718 

14  35  27.8 

6.039 

3 

13  46  13.35 

9.0433 

8  41  31.0 

8.833 

3 

15  24  52..52 

9.0796 

14  41  27.6 

6.061 

4 

13  48  15.89 

.    9.0495 

8  50  19.5 

8.786 

4 

15  26  56.90 

9.0733 

14  47  23.1 

6.880 

5 

13  50  18.45 

9.0438 

8  59    5.2 

8.738 

5 

15  29    1.32 

9.0741 

14  53  14.3 

6.8J7 

6 

13  52  21.03 

9.0439 

9    7  48.1 

8.6B1 

6 

15  31     5.79 

9.0748 

14  59    1.1 

6.744 

7 

13  54  23.63 

9.0435 

9  16  28.1 

8.649 

7 

15  3;}  10.30 

9.0756 

15    4  43.6 

6Ut7J 

8 

13  56  2&25 

9.0438 

9  25    5.2 

8.563 

8 

15  35  14.86 

9.0764 

15  10  21.6 

6.507 

9 

13  58  28.89 

9.0449 

9  33  39.3 

8.543 

9 

15  37  19.47 

9.0779 

15  15  55.2 

6.593 

10 

14    0  31.55 

9.0446 

9  47  10.4 

8.493 

10 

15  39  24.12 

9.0770 

15  21  24.4 

5.440 

11 

14    2  34.21 

9.0450 

9  50  38.5 

8.443 

11 

15  41  28.82 

9.0787 

15  26  49.1 

6.374 

12 

14    4  36.95 

9UM54 

9  59    3.5 

8.391 

12 

15  43  :)3..')6 

9.0794 

15  32    9.3 

6.900 

13 

14    6  39.69 

9.0450 

10    7  25.4 

8.339 

13 

15  45  38.:35 

9.0809 

15  37  25.0 

6.933 

14 

14    8  42.46 

9.0464 

10  15  44.2 

a.987 

14 

15  47  43.18 

9.0809 

15  42  36.1 

6.148 

15 

14  10  45.26 

9.0469 

10  23  59.8 

8.933 

15 

15  49  48.05 

9.0815 

15  47  42.7 

6.079 

16 

14  12  48.09 

9.0474 

10  32  12.2 

8.179 

16 

15  51  52.96 

9.0839 

15  52  44.7 

4.005 

17 

14  14  50.95 

9.0480 

10  40  21.3 

8.194 

17 

15  53  57.91 

9.0838 

15  57  42.1 

4.918 

18 

14  16  53.85 

9.0486 

10  48  27.1 

8.060 

18 

15  56    2.90 

9.0835 

16    2  34.9 

4.841 

19 

14  18  56.78 

9.0491 

10  56  29.6 

8U)14 

19 

15  58    7.93 

9.0649 

16    7  23.0 

4.763 

20 

14  20  59.74 

9U)4tf7 

11    4  28.8 

7.058 

20 

16    0  13.00 

9.0848 

16  12    6.4 

4.685 

21 

14  23    2.74 

9.0503 

11  12  24.6 

7.009 

21 

16    2  18.11 

9.0855 

16  16  45.2 

4.607 

22 

14  25    5.78 

9.0509 

11  20  17.0 

70544 

22 

16    4  23.26 

9.0861 

16  21  19.3 

4.598 

23 

14  27    8.85 

90)515 

1ESDA 

an  28  5.9 

Y26. 

7.786 

23 

16    6  28.44 
THl 

9U)867 

CTRSD^ 

S.16  25  48.6 
LY  28. 

4.440 

0 

14  29  11.96 

9.0639 

8.11  35  51.3 

7.T37 

0 

16    8  33.66 

9.0679 

S.16  30  13.2 

4.370 

1 

14  31  15.11 

9.0598 

11  43  33.2 

7.660 

1 

16  10  38.91 

9.0878 

16  34  33.0 

4.390 

2 

14  33  18.:)0 

9J»35 

11  51  11.6 

7S10 

2 

16  12  44.20 

9.0884 

16  38  48.0 

4.911 

3 

14  35  21.53 

9.0549 

11  58  46.4 

7.550 

3 

16  14  49.52 

9.0889 

16  42  58.3 

4.139 

4 

14  37  24.80 

9.0548 

12    6  17.6 

7.460 

4 

16  16  54.87 

9.0804 

16  47    3.8 

4.051 

5 

14  39  28.11 

9.0556 

12  13  45.1 

7.438 

5 

16  19    0.25 

9.0000 

16  51    4.4 

3.970 

6 

14  41  31.47 

9.0563 

12  21    9.0 

7.3ff7 

6 

ICy  21     5.67 

9.0905 

16  55    0.2 

3.880 

7 

14  4;)  34.87 

9.0570 

12  28  29.2 

73)5 

7 

16  23  11.11 

S.0900 

16  58  51.1 

3.808 

8 

14  45  38.31 

9.0577 

12  35  45.6 

7.943 

8 

16  25  1().58 

9.0011 

17    2  37.1 

3.797 

9 

14  47  41,80 

9.0566 

12  42  58.2 

7.178 

9 

16  27  22.08 

9.0010 

17    6  18.3 

3.646 

10 

14  49  45.33 

9.0503 

12  50    7.0 

7.115 

10 

16  29  27.61 

9.0993 

17    9  54.6 

3.563 

11 

14  51  48.91 

9.0601 

12  57  12.0 

7.059 

11 

16  31  33.16 

9.0997 

17  13  25.9 

3.481 

12 

14  53  52.54 

9.0608 

13    4  13.2 

6.087 

12 

16  33  38.73 

9.0931 

17  16  52.3 

3.300 

13 

14  55  56.21 

9.0616 

13  11  10.5 

6.093 

13 

16  35  44.33 

9.0935 

17  20  13.8 

3.316 

14 

14  57  59.93 

9.0033 

13  18    3.8 

6.856 

14 

16  37  49.95 

9.0938 

17  23  30.3 

3.933 

15 

15    0    3.69 

9.0631 

13  24  5:3.2 

6.7M 

15 

16  39  55.58 

9.0040 

17  26  41.8 

3.150 

16 

15    2    7.50 

9.0639 

13  31  38.6 

6.733 

16 

16  42    1.23 

9.0943 

17  29  48.3 

3.067 

17 

15    4  11.36 

9.0647 

13  38  20.0 

6.657 

17 

16  44    6.90 

9.0946 

17  32  49.8 

9.084 

18 

15    6  15.^6 

9.0654 

13  44  57.4 

60>80 

18 

16  46  12.59 

9.0940 

17  35  46.4 

9.001 

19 

15    8  19.21 

9.0669 

13  51  30.7 

6.531 

19 

16  48  18.29 

9.0959 

17  38  37.9 

9.817 

20 

15  10  23.21 

9.0670 

13  57  59.9 

6.453 

20 

16  50  24.01 

9.0954 

17  41  24.4 

9.733 

21 

15  12  27.25 

9.0678 

14    4  25.0 

6.383 

21 

16  52  29.74 

9.0956 

17  44    5.9 

9.6.'>0 

22 

15  14  31.34 

9.0686 

14  10  45.9 

6.314 

22 

16  54  35.48 

9.0057 

17  46  42.3 

9.565 

23 

15  16  35.48 

9.0694 

14  }7    2.7 

6.945 

23 

16  .56  41.23 

9.0950 

17  49  13.7 

9.481 

24 

15  18  :i9.67 

9.0709 

S.14  23  15.3 

6.175 

24 

16  58  46.99 

9.0061 

S.17  51  40.0 

9.397 
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GEEENWICH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

BightAsceoBioii. 

Dlfllfor 
1  Minute. 

Difllfor 
1  Minute. 

Hour. 

Bight  Asoension. 

IMCfoT 

1  Minute. 

Deolination. 

DUtfop 
1  Minute. 

F] 

^TT>A1 

29. 

SUNDAY  81. 

0 

h    m     s 
16  58  46.99 

8 
S.0961 

S.17*'5r40!'0 

n 
9.397 

0 

b    m     s 
18  39    4.58 

8 
9.0738 

S.18    8  33.3 

1.677 

1 

17    0  52.76 

9.0908 

17  54    1.2 

9.319 

1 

18  41     8.98 

9.0798 

18    6  50.2 

1.760 

2 

17    2  58.53 

8.0909 

17  56  17.4 

9.997 

2 

18  43  13.32 

9.0717 

18    5    2.1 

1.648 

3 

17    5    4.30 

8.0008 

17  58  28.5 

9.149 

3 

18  45  17.59 

9.0707 

18    3    9.1 

1.984 

4- 

17    7  10.07 

8.0903 

18    0  34.5 

9.057 

4 

18  47  21.80 

9.0607 

18     1  11.2 

9.006 

5 

17    9  15.85 

8.0903 

18    2  35.4 

1.079 

5 

18  49  25.95 

9U)686 

17  59    8.4 

9.080 

6 

17  11  21.63 

8.0963 

18    4  31.2 

1.887 

6 

18  51  30.03 

9.0675 

17  57    0.6 

9.171 

7 

17  13  27.40 

8.0968 

18    6  21.9 

1.809 

7 

18  53  34.05 

9.0664 

17  54  47.9 

9.968 

8 

17  15  3ai7 

8.0908 

18    8    7.5 

1.717 

8 

18  55  38.00 

9.0659 

17  52  30.4 

9.399 

9 

17  17  38.94 

9.0961 

18    9  48.0 

1.638 

9 

18  57  41.88 

9.0641 

17  50    8.1 

9.419 

10 

17  19  44.70 

8.0050 

18  11  23.3 

1.546 

10 

18  59  45.69 

9.0630 

17  47  40.9 

9.493 

Jl 

17  21  50.45 

8.0056 

18  12  53.5 

1.461 

11 

19    1  49.44 

9.0610 

17  45    8.9 

9.574 

12 

17  23  56.20 

9.0957 

18  14  18.6 

1.375 

12 

19    3  5ai2 

9.0607 

17  42  32.0 

9.655 

13 

17  26    1.94 

9.0955 

18  15  38.5 

1.880 

13 

19    5  56.73 

9.0505 

17  39  50.3 

9.734 

14 

17  28    7.66 

9.0059 

18  16  53.3 

1.804 

14 

19    8    0.26 

9.0583 

17  37    3.9 

9.813 

15 

17  30  13.36 

9.0049 

18  18    3.0 

1.118 

15 

19  10    3.72 
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17  34  12.7 

9.899 

16 
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9.0947 

18  19    7.5 

1.038 

16 
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17  31  16.8 

9.079 

17 
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9.0945 
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17 
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18 
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9.0949 
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0.868 

18 
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19 
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19 
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9.0598 
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20 
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9.0934 

18  22  34.3 
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20 

19  20  19.93 

9.0509 

17  18  45.8 

9.885    1 

21 

17  42  47.24 

18  23  13.2 
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21 

19  22  22.95 

9.0496 

17  15  26.4 

3.368 

22 
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9.0937 

18  23  46.9 
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22 
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9.0483 

17  12    2.3 

3.440 

23 
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23 
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0 
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0  1    19  28  31.53 

9.0457 
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3.505 

2 
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9.0907 

18  25  10.4 
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3 

17  55  20.26 

9.0909 

18  25  18.4 
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5 
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17  59  31.01 

9.0890 
9.0891 

18  25  21.4 
IS  25  19.2 

-0.007 
+  0.070 
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OF  T 

HE  MOON 

1 

6 

7 

18    1  36.34 
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9.0885 
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18  24  59.5 
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8 

18    5  46.88 

9.0879 
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m 

9 
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0.410 
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)r.    .  B9 
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11 
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18  23  51.7 
18  23  18.9 
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•  New  Moon 
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.    14      3 

17.5 

12 

18  14    7.47 

9.0843 

18  22  41.0 

0.673 

3>  First  Quart 

er     .    . 

.    20    17    - 

15.1 

13 

18  16  12.51 

9.0836 

18  21  58.1 

0.757 

O  Full  Moon 

.    28     8    < 

30.9 

14 

18  18  17.50 

S.0898 

18  21  10.1 

0.848 

15 
16 

18  20  22.45 
18  22  27..35 

9.0881 
9.0819 

18  20  17.0 
18  19  18.9 

0.097 

17 

18  24  32.19 

9.0803 

18  18  15.7 

1.005 

d       h 

18 

18  26  36.<>8 

9.0794 

18  17    7.5 
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(C  Apogee.    . 
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[ay      3    22.4 

19 

18  28  41.72 

9.0785 

18  15  54.3 

1.868 

(C  Perigee.    . 

.    15    22.0 

20 

18  30  46.40 

9.0776 

18  14  36.1 

1.345 

.       •       . 

21 

18  :)2  51.03 

90^67 

18  13  12.9 

1.438 

C  Apogee.    . 

•       •       • 

.    31     12.0 

22 

18  34  55.60 

9.0757 

18  11  44.7 
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23 
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9.0748 
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24 
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9.0738 
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LUNAE  DISTANCES. 

P.L. 

P.L. 

P.L. 

P.  L. 

Kame  Md  Dfxeotioii  1 

Noon. 

of 

Ulh. 

of 

VP>. 

of 

IXH. 

of 

1 

of  Object. 

Diff. 

Diff. 

Diff. 

Diff. 

Jupiter 

W. 

100  40  30 

9985 

102  11     1 

9993 

103  4l'22 

3001 

105  ll'34 

3009 

RegnluB 
Spica 

W. 

98  28  32 

9970 

99  59  22 

9977 

101  30    3 

9985 

103    0  34 

9903 

w. 

44  59  11 

9979 

46  29  50 

9985 

48    0  21 

9999 

49  30  44 

9909 

a  Aqiiilee 

E. 

56    620 

3604 

54  47  50 

3636 

53  29  55 

3671 

52  12  37 

3708 

Fomalhaut 

E. 

87  26  23 

3349 

86    3    8 

3358 

84  40    3 

3367 

83  17    9 

3376 

aPegasi 

E. 

102  36  59 

3196 

101  10  45 

3901 

99  44  37 

3907 

96  18  36 

3919 

2 

Spica 

W. 

57    0  36 

3030 

58  30  12 

3035 

59  59  41 

3040 

61  29    4 

3046 

a  AqiiilflB 

E. 

45  56  37 

3939 

44  43  50 

3987 

43  31  58 

4048 

42  21    6 

4115 

Fomalhaut 

E. 

76  25  29 

3430 

75    3  46 

3449 

73  42  17 

3454 

72  21     1 

3465 

aPegasi 

E. 

91  10  10 

3941 

89  44  49 

3947 

88  19  36 

3953 

86  54  30 

3959 

Suiv 

E. 

143    2  35 

3400 

141  40  18 

3405 

140  18    7 

3410 

138  56    2 

3415 

3 

Spica 

W. 

68  54  31 

9066 

70  23  22 

3070 

71  52    8 

3073 

73  20  51 

3076 

Antares 

W. 

24  39    6 

3383 

26     1  42 

3353 

27  24  52 

3399 

28  48  30 

3307 

Fomnlhaut 

E. 

65  38  16 

3535 

64  18  30 

3551 

62  59    2 

3566 

61  39  51 

3584 

a  Pegaai     * 

E. 

79  50  45 

3989 

78  26  21 

3995 

77    2    4 

3301 

75  37  54 

3307 

Sun 

E. 

132    6  56 

3437 

130  45  21 

3440 

129  23  50 

3443 

128    2  22 

3446 

4 

Spica 

W. 

80  43  48 

3089 

82  12  19 

3083 

83  40  49 

3083 

85    9  19 

3089 

ADtores 

W. 

35  51  51 

3936 

37  17  17 

3995 

38  42  56 

3916 

40    8  46 

3908 

Fomalhaut 

E. 

55    8  54 

3683 

53  51  49 

3708 

52  35  10 

3733 

51  18  58 

3760 

a  Pegasi 

E. 

68  38  47 

3337 

67  15  18 

3344 

65  51  57 

3350 

64  28  43 

3357 

Sun 

E. 

121  15  39 

3453 

119  54  22 

3454 

118  33    6 

3454 

117  11  50 

3453 

5 

Spica 

W. 

92  32    9 

3074 

94    0  50 

3071 

95  29  35 

3067 

96  58  25 

3064 

Antares 

W. 

47  20  24 

3168 

48  47  11 

3160 

50  14    8 

3153 

51  41  14 

3145 

Fomalhaut 

E. 

45    5  52 

3936 

43  53    9 

3981 

42  41  11 

4031 

41  30    2 

4086 

aPegasi 

E. 

57  34  31 

3393 

56  12    6 

3401 

54  49  51 

3410 

53  27  46 

3490 

Sujf 

E. 

110  25    8 

3443 

109    3  40 

3439 

107  42    8 

3435 

106  20  31 

3431 

6 

Spica 

W. 

104  23  55 

3037 

105  53  22 

3030 

107  22  57 

3093 

108  52  41 

3016 

Antares 

W. 

58  59    7 

3103 

60  27  13 

3095 

61  55  29 

3065 

63  23  57 

3076 

Fpmalhaut 

E. 

35  49  37 

4473 

34  45  21 

4581 

33  42  40 

4705 

32  41  45 

4845 

a  Pegasi 

E. 

46  40  30 

3485 

45  19  49 

3503 

43  59  28 

3599 

42  %)  28 

3544 

SU£I 

E. 

99  31    4 

3409 

98    8  50 

3394 

96  46  27 

3386 

95  23  55 

3379 

7 

Antares 

W. 

70  49  18 

3083 

72  19    2 

SOU 

73  49     1 

3000 

75  19  14 

9988 

a  Aquil» 

W. 

31     1    8 

6170 

31  55  52 

4974 

32  53    8 

4798 

a3  52  46 

4640 

Sun 

E. 

88  28  41 

3399 

87    5    3 

3318 

85  41  12 

3306 

84  17    8 

3994 

8 

Antares 

W. 

82  54  14 

9993 

84  26    4 

9909 

85  58  12 

9894 

87  30  38 

9880 

a  AquilflB 

W. 

3S)  20  58 

4068 

40  31  41 

3060 

41  43  51 

9889 

42  57  22 

3814 

Sun 

E. 

77  13    4 

3996 

75  47-26 

3919 

74  21  31 

3198 

72  55  19 

3183 

9 

Antares 

W. 

95  17  36 

9804 

96  51  59 

9788 

98  26  43 

9779 

100    1  48 

9756 

a  AquiliB 

W. 

49  22  46 

3509 

50  43    0 

3459 

52    4  10 

3419 

53  26  13 

336? 

Sun 

E. 

65  39  34 

3101 

64  11  25 

3083 

62  42  55 

3065 

61  14    3 

3048 

10 

Antares 

W. 

108    2  32 

9675 

109  39  46 

9656 

111  17  22 

9649 

112  55  20 

9696 

a  AquiliB 

W. 

60  28  42 

3170 

61  55  27 

3136 

63  22  53 

3103 

64  50  59 

3071 

Sun 

E. 

53  44  17 

9958 

52  13  12 

9940 

50  41  44 

9999 

49    9  53 

9903 

XIY. 
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GREENWICH  MEAN  TIME. 

LUNAK  DISTANCES. 

1^ 

/ 

P.L. 

P.L. 

P.L. 

P.L. 

«§ 

Kama  Mid  BirecUon  1 

Midnight. 

of 

XVi^. 

of 

xvnih. 

of 

XXIh. 

of 

r 

of  Object. 

Diff. 

Diff. 

Diff 

Dur. 

1 

Jupiter 

W. 

106  41' 36 

3016 

108  1 1'  29 

3093 

109  4l'  13 

3030 

llf  id  48 

3096 

Re^ulus 
Spica 

W. 

104  30  56 

3000 

106    1    9 

3006 

107  31  14 

3013 

109  1  la 

3090 

w. 

51     0  58 

3005 

52  31    4 

3019 

54     1    2 

3018 

55  30  53 

3094 

a  AquilflB 

E. 

50  55  58 

3746 

49  40    0 

3788 

48  24  45 

3839 

47  10  16 

3881 

Fomalhaut 

E. 

81  54  25 

3386 

80  31  5:3 

3397 

79    9  33 

3406 

77  47  25 

3418 

a  Pegnsi 

E. 

96  52  41 

3916 

95  26  53 

39^ 

94     1  12 

3930 

92  35  38 

3935 

3 

8pica 

W. 

62  58  20 

3060 

64  27  31 

3055 

65  56  36 

3050 

67  25  36 

3063 

a  AquiliB 

E. 

41  11  19 

4187 

40    2  41 

4966 

38  55  17 

4353 

37  49  13 

4448 

Fomalhaut 

E. 

70  59  58 

3479 

09  39  10 

3491 

68  18  36 

3506 

66  58  18 

3990 

aPegasi 

E. 

85  29  31 

3965 

84    4  :)9 

3971 

82  39  54 

3»n 

81  15  16 

3983 

Sun 

E. 

137  34    2 

3490 

136  12    8 

8494 

134  50  19 

3490 

133  28  35 

3433 

3 

Spica 

W. 

74  49  31 

3078 

76  18    8 

3079 

77  46  43 

3081 

79  15  16 

3089 

An  tares 

W. 

30  12  33 

3980 

31  36  57 

3974 

33    1  39 

3950 

34  26  38 

3947 

Fomalhaut 

E. 

60  20  59 

3601 

59    2  26 

3091 

57  44  14 

3640 

•.•J6  26  23 

3661 

aPegaai 

E. 

74  13  51 

3313 

72  49  55 

3319 

71  26    6 

3395 

70    2  23 

3331 

Suif 

E. 

126  40  57 

3447 

125  19  34 

3450 

123  58  14 

3459 

122  36  56 

3453 

4 

Spica 

W. 

86  37  50 

3089 

88    6  22 

3081 

89  34  55 

3078 

91    3  31 

3077 

Antares 

W. 

41  34  46 

3199 

43    0  56 

3191 

44  27  16 

3183 

45  53  45 

3175 

Fomalhaut 

E. 

50    3  14 

3790 

48  48    1 

3891 

47  33  21 

3866 

46  19  17 

3895 

aPegaai 

E. 

63    5  37 

3364 

61  42  39 

3370 

60  19  48 

3377 

58  57    5 

3385 

Sun 

E. 

115  50  33 

3459 

114  29  15 

34S0 

113    7  55 

3448 

111  46  33 

3446 

5 

Spica 

W. 

98  27  19 

3050 

99  56  19 

3055 

101  25  24 

3049 

102  54  36 

3043 

Antares 

W. 

53    8  29 

3137 

54  35  54 

3199 

56    3  28 

3191 

57  31  12 

3119 

Fomalhaut 

E. 

40  19  47 

4149 

39  10  32 

4916 

38    2  21 

4991 

36  55  20 

4376 

a  Pegasi 

E. 

52    5  52 

3431 

50  44  10 

3443 

49  22  42 

3455 

48    1  28 

3470 

SlTW 

E. 

104  58  50 

3497 

103  37    4 

3491 

102  15  11 

3415 

100  53  11 

3408 

6 

Spica 

W. 

110  22  34 

3008 

111  52  37 

9999 

113  22  51 

9991 

114  53  15 

9981 

Antares 

W. 

64  52  36 

3066 

66  21  27 

3056 

67  50  31 

3045 

69  19  48 

3034 

Fomalhaut 

E. 

31  42  46 

5005 

30  45  55 

5190 

29  51  26 

5409 

28  59  33 

6649 

a  Pegasi 

E. 

41  19  52 

3569 

40    0  44 

3598 

38  42    7 

3630 

37  24    5 

3868 

Sun 

E. 

94    1  14 

3370 

92  38  23 

3360 

91  15  21 

3350 

89  52    7 

3339 

7 

Antares 

W. 

76  49  42 

9976 

78  20  25 

9969 

79  51  25 

9960 

81  22  41 

9936 

crAquilfiS 

W. 

34  54  36 

4499 

35  58  29 

4373 

37    4  15 

4958 

38  11  47 

4153 

Sun 

E. 

82  52  50 

3989 

81  28  17 

3969 

80    329 

3955 

78  38  25 

3941 

8 

Antares 

W 

89    323 

9865 

90  36  27 

9850 

92    9  50 

9635 

93  43  33 

9819 

a  Aqnilo 

w. 

44  12  10 

3745 

45  28  10 

3680 

46  45  18 

3690 

48    3  31 

3563 

Sun 

E. 

71  28  49 

3167 

70    2    0 

3150 

66  34  51 

3134 

67    7  23 

3117 

9 

Antares 

W. 

101  37  14 

9740 

103  13    1 

9793 

104  49  10 

9707 

106  25  40 

9601 

a  Aqnila 

W. 

54  49    7 

3394 

56  12  51 

3989 

57  37  23 

3944 

59    2  40 

3906 

Sun 

E. 

59  44  50 

3030 

56  15  15 

3013 

56  45  18 

9995 

55  14  59 

9977 

10 

Antams 

W. 

114  33  39 

9610 

116  12  20 

9594 

117  51  23 

9579 

119  30  47 

SS64 

a  AquilsB 

W. 

66  19  44 

3040 

67  49    7 

3011 

69  19    6 

9989 

70  49  41 

9955 

Sun 

E. 

47  37  38 

9885        46     5     0 

9867 

44  31  59 

9850 

42  58  36 

9839 

88 
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GBEENWICH  MEAN  TIME. 

LUNAR  DISTANCED 

h 

P.L. 

P.L. 

P.L. 

P.L. 

Name  Mid  Direction  1 

Noon. 

of 

npk. 

of 

Vlh. 

of 

IXh. 

of 

^ 

of  Object. 

Dill. 

Diff. 

Dlff. 

DliT. 

11 

a  Aquike 

W. 

72  20  50 

S999 

73  52  3S 

9904 

75  24' 46 

9880 

76  57  31 

9866 

Fpmalhaut 

W. 

41  47    0 

3494 

43    8  49 

3348 

44  32    5 

3978 

45  56  42 

3914 

Sun 

E. 

41  24  50 

9815 

39  50  41 

9797 

38  16    9 

9781 

36  41  16 

9764 

12 

a  AquiliB 

W. 

84  48  26 

9753 

86  23  55 

9736 

87  59  47 

9790 

89  36    0 

9705 

Fomalhaut 

W. 

53  17  27 

IttSl 

54  48  41 

9009 

56  20  48 

9870 

57  53  45 

9633 

Sun 

E. 

28  41  39 

S699 

27    4  48 

9681 

25  27  42 

9671 

23  50  23 

9669 

16 

Sun 

W. 

26  22  23 

9419 

28    5  41 

9408 

29  49    4 

9406 

"31  32  30 

9405 

Jupiter 

E. 

65  17  19 

9107 

63  26  30 

9100 

61  35  44 

9111 

59  45    2 

9115 

Regulus 
Spica 

E. 

66  42  43 

9080 

64  51  13 

9089 

62  59  46 

9085 

61    8  24 

9088 

E. 

120  13  38 

9083 

118  22  13 

9085 

116  30  50 

9086 

114  39  29 

9088 

17 

Sew 

W. 

40    9  22 

9418 

41  52  31 

9493 

43  35  33 

9499 

45  18  26 

9438 

JUPITEE 

E. 

50  33  15 

9143 

48  43  21 

9150 

46  53  38 

9158 

45    4    7 

9167 

Re^iilus 
Spica 

E. 

51  53    6 

9113 

50    227 

9190 

48  11  59 

9198 

46  21  42 

9136 

E. 

105  24    5 

9111 

103  33  22 

9116 

101  42  48 

9193 

99  52  24 

9130 

18 

Sun 

W. 

53  50  20 

9476 

55  32    7 

9485 

57  13  41 

9496 

58  55    0 

9506 

Saturn 

W. 

27  47  29 

9947 

29  34  47 

9951 

31  21  59 

9357 

33    9    2 

9964 

Jupiter 

E. 

86    0    8 

9990 

34  12  11 

9933 

32  24  33 

9947 

30  37  15 

9969 

Regulus 
Spica 

E. 

37  13  37 

9184 

a5  24  46 

9196 

33  36  12 

9908 

31  47  57 

9991 

E. 

90  43  19 

9179 

88  54    9 

9189 

87    5  13 

9101 

85  16  32 

990Q 

19 

Sun 

W. 

er  17  49 

9563 

68  57  35 

9575 

70  37    4 

9588 

72  16  16 

9601 

Saturn 

W. 

42    1  25 

9307 

43  47  14 

9318 

45  32  47 

9399 

47  18    4 

9340 

Spica 

E. 

76  17    7 

9957 

74  30    4 

9960 

72  43  19 

9981 

70  56  51 

9903 

Aiitares 

E. 

121  41  57 

9394 

119  56  32 

9333 

118  11  20 

9349 

116  26  21 

S3S9 

20 

Sun 

W. 

80  27  52 

9066 

82    5  18 

9679 

83  42  26 

9609 

85  19  16 

9707 

Saturn 

W. 

56    0  26 

9398 

57  44    4 

9410 

59  27  25 

9499 

61  10  28 

9434 

Pollux. 

W. 

30    7    5 

9690 

31  43  46 

9678 

33  20  55 

S663 

34  58  25 

9651 

Spica 

E. 

62    9    3 

93S6 

60  24  25 

9360 

58  40    6 

9389 

56  56    5 

9305 

Autarea 

E. 

107  45  10 

9406 

106    1  43 

9417 

104  18  32 

9490 

102  35  38 

9440 

21 

Sun 

W. 

93  18  53 

9n4 

94  53  55 

9787 

96  28  40 

9801 

98    3    7 

9815 

Saturn 

W. 

69  41  23 

9496 

71  22  42 

9508 

73    3  44 

9590 

74  44  29 

9533 

Pollux 

W. 

43    835 

9639 

44  46  47 

9634 

46  24  56 

9636 

48    3    2 

9640 

Spica 

E. 

48  20  43 

9469 

46  38  36 

9475 

44  56  47 

9488 

43  15  17 

9509 

Aiitares 

E. 

94    520 

9501 

92  24    8 

9513 

90  43  13 

9595 

89    235 

9538 

22 

Sun 

W. 

105  51    1 

9880 

107  23  45 

9804 

108  56  12 

9906 

110  28  23 

9019 

Saturn 

W. 

83    3  57 

9509 

84  43    1 

9605 

86  21  49 

9617 

88    0  21 

9698 

Pollux 

W. 

56  11  57 

9660 

57  49  19 

9675 

59  26  32 

9683 

61    3  35 

9601 

Jupiter 

W. 

20  17  52 

9658 

21  55  28 

9659 

23  :»    3 

9661 

25  10  .35 

9665 

Regulus 
Spica 

W. 

19  12  43 

9607 

20  51  29 

9610 

22  30  11 

9614 

24    8  47 

9619 

E. 

34  52  34 

9571 

33  12  59 

9585 

31  33  44 

9601 

29  54  50 

9616 

Antares 

E. 

80  43  41 

9589 

79    4  45 

9619 

77  26    7 

9095 

75  47  46 

9637 

23 

Sun 

W. 

118    5  19 

9081 

119  35  55 

9903 

121    6  16 

3006 

122  36  22 

9018 

Saturn 

W. 

96    9    9 

9685 

97  46    9 

9606 

99  22  54 

9707 

100  59  25 

9717 

Pollux 

W. 

09    6    6 

9rj3 

70  42    2 

9741 

72  17  47 

9750 

73  53  20 

9750 

Jupiter 

W. 

33  16  29 

9608 

34  53  11 

9706 

36  29  43 

9715 

38    6    3 

9793 

XVL 
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• 

GREENWICH  MEAN  TIME. 

LUNAB  DISTANCES. 

1- 

P.L. 

P.L. 

P.L. 

P.L. 

i'i 

Name  and  Direotioo 

Midnight. 

of 

XV^. 

of 

XVfflb. 

of 

XXlk. 

of 

1 

of  Oujeot. 

Diff. 

Diff. 

Diff. 

Diff. 

11 

a  Aqitilffi 

W. 

78  30  47 

8833 

80    432 

8819 

8f  38'  44 

9709 

83  13  22 

9778 

Fomalhaut 

W. 

47  22  35 

3153 

48  49  40 

3007 

50  17  53 

3045 

51  47  10 

8807 

Sun 

E. 

35    6    1 

9748 

33  30  25 

9733 

31*54  29 

9718 

30  18  13 

8704 

12 

a  Aquila 

W. 

91  12  33 

9890 

92  49  26 

9677 

94  26  37 

9665 

96    4    4 

8654 

Fomalhaut 

W. 

59  27  30 

9798 

61    2    0 

9766 

62  37  12 

8736 

64  13    4 

9707 

Sun 

E. 

22  12  52 

9066 

20  35  13 

9654 

18  57  31 

8656 

17  19  52 

9664 

16 

Sun 

W. 

33  15  57 

9406 

34  59  23 

9408 

36  42  47 

8410 

38  26    7 

9414 

Jupiter 

E. 

57  54  26 

9110 

56    3  56 

9194 

54  13  34 

9130 

52  23  20 

9136 

Regiilus 

E. 

59  17    7 

9099 

57  25  56 

8096 

55  34  51 

9101 

53  43  54 

9107 

Spica 

E. 

112  48  12 

9099 

110  57    0 

2006 

109    5  55 

8100 

107  14  56 

9105 

17 

Sun 

W. 

47    1  10 

9443 

48  43  44 

8450 

50  26    8 

8458 

52    8  20 

9467 

Jupiter 

E. 

43  14  49 

9176 

41  25  45 

8186 

39  36  56 

9196 

37  48  23 

9908 

Roiiutus 

E. 

44  31  37 

9144 

42  41  45 

8153 

40  52    7 

9163 

39    2  44 

9174 

Spica 

E. 

98    2  11 

9137 

96  12    9 

8145 

94  22  19 

9154 

92  32  42 

9163 

18 

Sun 

W. 

60  36    5 

9517 

62  16  55 

8598 

63  57  29 

9540 

&5  37  47 

9551 

Saturn 

W. 

34  55  55 

9971 

36  42  37 

8980 

38  29    6 

9980 

40  15  22 

9998 

Jupiter 

E. 

28  50  20 

8979 

27    3  49 

8986 

25  17  44 

9315 

23  32    7 

9337 

Regulus 

E. 

30    0    I 

9935 

28  12  25 

8949 

26  25  11 

9966 

24  38  21 

9985 

Spica 

E. 

83  28    7 

9919 

81  39  57 

9993 

79  52    4 

9934 

78    4  27 

9945 

19 

Sun 

W. 

73  55  10 

9613 

75  33  47 

9696 

77  12    6 

9690 

78  50    8 

9659 

Saturn 

W. 

49    3    5 

9351 

50  47  50 

9969 

52  32  19 

9374 

54  16  31 

9386 

Spica 

E. 

69  10  41 

9306 

67  24  49 

9317 

65  39  15 

9331 

63  54    0 

9343 

AQlarea 

E. 

114  41  37 

9368 

112  57    7 

9379 

111  12  52 

9383 

109  28  53 

9304 

20' 

Sun 

W. 

86  55  47 

9780 

88  32    0 

9734 

90    7  55 

9747 

91  43  33 

9760 

Saturn 

W. 

62  53  14 

9447 

64  a5  42 

9450 

66  17  53 

9471 

67  59  47 

9484 

Pollux 

W. 

36  36  11 

9643 

38  14    8 

9637 

31)  52  13 

9633 

41  30  23 

9639 

Spica 

E- 

55  12  23 

9408 

5:)  29    0 

9491 

51  45  55 

9434 

50    3    9 

*    9448 

Antares 

E. 

100  53    0 

9459 

99  10  39 

8464 

97  28  35 

9477 

95  46  49 

9460 

di 

Sun 

W. 

99  37  16 

9896 

101  11    8 

9841 

102  44  43 

8854 

104  18    1 

9868 

Saturn 

W. 

76  24  56 

9545 

78    5    6 

9557 

79  45    0 

9560 

81  24  37 

9589 

Pollux 

W. 

49  41    3 

9644 

51  18  58 

9649 

52  56  46 

9655 

54  34  26 

9669 

Spica 

E. 

41  34    6 

9515 

39  53  14 

9599 

38  12  41 

9543 

36  32  28 

9557 

Aiitares 

E. 

87  22  14 

9550 

85  42  10 

9569 

84    223 

9575 

82  22  53 

9588 

39 

Sun 

W. 

112    0  18 

9081 

113  31  57 

9944 

115    3  20 

9057 

116  34  27 

9069 

Saturn 

W. 

89  38J« 

9640 

91  16  39 

9659 

92  54  24 

9663 

94  31  54 

9674 

Pollux 

W. 

62  40  27 

9608 

64  17    9 

9707 

65  53  40 

9716 

67  29  59 

9735 

Jupiter 

W. 

26  48    2 

9660 

28  25  23 

9676 

30    2:35 

9684 

31  39  37 

9601 

Regulus 
Spica 

W. 

25  47  16 

9696 

27  25  36 

9633 

29    3  46 

9641 

30  41  45 

9649 

E. 

28  16  17 

9639 

26  38    5 

9648 

25    0  15 

9666 

23  22  49 

8684 

Aiitares 

E. 

74    9  41 

9640 

72  31  53 

9661 

70  54  21 

9674 

69  17    6 

9687 

23 

Sun 

W. 

124    6  13 

3030 

125  35  49 

3041 

127    5  11 

3059 

128  34  19 

3065 

Saturn 

W. 

102  35  42 

8798 

104  11  45 

9738 

105  47  34 

9749 

107  23    9 

9750 

Pollux 

W. 

75  28  42 

8768 

77    3  52 

97n 

78  38  50 

9786 

80  13  36 

9795 

Jupiter 

W. 

39  42  12 

8739 

41  18  10 

9741 

42  53  56 

8750 

44  29  30 

9758 

90 
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GEEENWICH  MEAN  TIME. 

• 

LUNAB  DISTANCES. 

•^ 

Name  uid  Direotion 

Noon. 

P.L. 
of 

JBh 

P.L. 
of 

Vlh. 

P.L. 
of 

IXh. 

P.L. 
of 

of  OUicot. 

Diff. 

Diff. 

Diff. 

Diff. 

23 

Regulus 

W. 

32  19  33 

«67 

33  57  10 

9066 

a5  34  35 

9075 

37  11  48 

,9684 

Antares 

E. 

67  40    8 

9006 

66    3  26 

9711 

64  27     1 

9794 

62  .50  5;) 

9730 

a  Aquils 

£. 

115  38  24 

3153 

114  11  18 

3160 

1 12  44    9 

3148 

111  16  58 

3148 

24 

Suif 

W. 

130    3  12 

3076 

131  31  51 

3088 

133    0  15 

3100 

134  28  25 

3110 

Saturn 

W. 

108  58  31 

9709 

110  33  40 

9770 

112    8:35 

9780 

113  43  17 

9790 

Pollux 

W. 

81  48  11 

9804 

83  22  34 

9813 

84  56  45 

9899 

86  30  44 

9831 

Jupiter 

W. 

46    4  5:3 

9707 

47  40    4 

9n5 

49  15    4 

9785 

.50  49  52 

9793 

Regulus 

W. 

45  14  55 

9790 

46  50  56 

9738 

48  26  46 

9747 

50    2  24 

9755 

Antares 

E. 

54  54  21 

9800 

53  19  5S 

9814 

51  45  4;) 

9897 

50  11  .50 

9841 

a  Aquike 

E. 

104    1  20 

3150 

102  34  22 

3163 

101    7  28 

3108 

99  40  40 

3173 

25 

Pollux 

W. 

94  17  44 

9970 

95  50  33 

9886 

97  23  10 

9806 

98  55  a5 

9004 

Jupiter 

W. 

58  41     5 

9836 

CO  14  46 

9844 

61  48  17 

9859 

63  21  37 

9860 

Regulus 

W. 

57  57  43 

9798 

5J)  32  13 

9806 

61    6  33 

9814 

62  40  42 

9683 

AntareB 

E. 

42  27    2 

9016 

40  55    4 

9033 

39  23  27 

9051 

37  52  13 

9970 

aAqnile 

E. 

92  28  30 

3907 

91     2  29 

3216 

89  36  39 

3995 

88  10  59 

3934 

26 

Pollux 

W. 

106  34  48 

9050 

108    6    3 

9950 

109  37    7 

9009 

111     7  59 

9073 

Jupiter 

W. 

71    5  43 

9000 

72  38    2 

9908 

74  10  11 

9015 

75  42  11 

9933 

Regulus 
Spica 

W. 

70  28  50 

98n 

72     1  58 

9800 

73  34  56 

98n 

75    7  44 

9884 

W. 

17  12  31 

9053 

18  43  43 

9946 

20  15    4 

9941 

21  46  31 

9030 

a  AquitflB 

E. 

81    5  31 

39tf7 

79  41    4 

3990 

78  16  51 

3319 

76  52  53 

3395 

27 

Jupiter 

W. 

83  19  47 

9050 

84  50  51 

9900 

86  21  46 

9973 

87  52  33 

9980 

Regulus 
Spica 

W. 

82  49  25 

9090 

84  21  18 

0997 

85  .53    3 

9934 

87  24  39 

2040 

W. 

29  23  40 

9050 

30  54  56 

9053 

3226    8 

9068 

33  .57  14 

9969 

a  AquiliH 

E. 

69  57    4 

3400 

68  34  48 

3417 

67  12  51 

3430 

a5  .51   15 

3455 

Fomalhaut 

E. 

101  46  38 

3300 

100  22  37 

3319 

98  58  39 

3315 

97  34  45 

9310 

28 

Jupiter 

W. 

95  24  21 

3013 

96  54  18 

3010 

98  24    7 

3095 

99  .53  49 

3030 

Regulus 
Spica 

W. 

95    0  36 

9073 

96  31  23 

9978 

98    2    3 

9985 

99  32  35 

9000 

W. 

41  31  20 

9985 

43    1  51 

9900 

44  32  16 

9006 

46    2  35 

3001 

a  AquilaB 

E. 

59    8  59 

3568 

57  49  50 

3604 

.56  31    9 

3093 

.55  12  59 

3659 

Fomalhaut 

E. 

90  36  31 

3344 

89  13  11 

3351 

87  49  58 

3358 

86  26  53 

3364 

aPegasi 

E. 

105  55  18 

3910 

104  29  21 

3914 

103    3  28 

3917 

101  37  39 

39» 

29 

Jupiter 

W. 

107  20  31 

3060 

106  49  30 

3005 

110  18  23 

3000 

111  47  10 

3075 

Regulus 

W. 

107    3  31 

3017 

108  33  22 

3003 

no   3   6 

3098 

111  32  44 

3033 

Spica 

W. 

53  32  37 

3093 

55    2  21 

3098 

56  31  .59 

3033 

58    1  31 

3038 

a  AquilaB 

E. 

48  50  54 

3838 

47  36  31 

3883 

46  22  54 

3033 

45  10    8 

3086 

Fomalhaut 

E. 

79  33  33 

3404 

78  11  21 

3414 

76  49  20 

3494 

75  27  31 

3434 

aPegasi 

E. 

94  29  34 

3930 

93    4  U 

3944 

91  38  54 

3948 

90  13  42 

3953 

90 

Spica 

W. 

65  27  54 

3066 

66  56  57 

3000 

68  25  55 

3003 

69  54  50 

3080 

Antares 

W. 

21  27  29 

3471 

22  48  26 

3495 

24  10  14 

3388 

25  32  44 

3358 

Fomalhaut 

E. 

68  41  25 

3409 

67  20  52 

3506 

66    0:33 

3519 

64  40  30 

3534 

a  Pegasi 

E. 

83    9    6 

3978 

81  44  29 

3984 

80  19  59 

3989 

78  55  35 

3905 

31 

Spica 

W. 

77  18  33 

3078 

78  47    9 

3060 

80  15  43 

3089 

81  44  15 

3089 

Antares 

W. 

32  32  32 

39B0 

33  57  31 

3947 

35  22  44 

3930 

36  48  10 

399: 

Fomalhaut 

E. 

58    4  38 

3099 

56  46  27 

3049 

55  28  38 

3004 

54  11  13 

3080 

o  Pegasi 

E. 

71  55  18 

3395 

70  31  36 

3339 

69    8    2 

3339 

67  44  36 

3340 

xvm. 
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GKEENWICH  MEAN  TIME. 

LUNAB  DISTAKCES. 

P.L. 

P.L. 

P.L. 

P.L. 

Name  aad  Dlreetloii 
of  OliJeot. 

Midnight. 

of 
DiiT. 

XVh. 

of 
Diif. 

XVillh. 

of 
DifT. 

XXlk. 

of 
Diff. 

23 

Regulus 

W. 

38  48  50 

9898 

40  25  40 

9709 

42    2  17 

9711 

43  38' 42 

9790 

Antares 

E. 

61  15    I 

9748 

59  39  26 

9769 

58    4    8 

9774 

56  29    6 

9767 

a  Aquilee 

E. 

109  49  47 

3149 

108  22  £7 

3150 

106  55  28 

3153 

105  28  22 

3156 

34 

Suif 

W. 

135  56  22 

3199 

137  24    5 

3133 

138  51  34 

3146 

140  18  48 

3158 

Satorn 

W. 

115  17  46 

9808 

116  52    3 

9818 

118  26   ^ 

9898 

119  59  59 

9838 

Pollux 

W. 

88    4  31 

9840 

89  38    7 

9849 

91  11  31 

9850 

92  44  43 

9868 

Jupiter 

W. 

52  24  29 

9801 

53  58  55 

9810 

55  33  10 

9819 

57    7  13 

9698 

Regiilus 

W. 

51  37  51 

9764 

5:3  13    6 

9779 

54  48  10 

9789 

56  23    2 

9790 

Antiires 

E. 

48  38  15 

98S5 

47    4  58 

9860 

45  32    0 

9884 

43  59  21 

9900 

aAquilo 

£. 

98  13  59 

3179 

96  47  25 

3185 

95  20  58 

3193 

93  54  40 

3199 

25 

Pollux 

W. 

100  27  49 

9913 

101  59  51 

9999 

103  31  42 

9931 

105    3  21 

9941 

Jupiter 

W. 

64  54  47 

9869 

66  27  46 

9676 

68    035 

9884 

69  33  14 

9899 

ReguluB 

W. 

64  14  40 

9631 

65  48  28 

9839 

67  22    5 

9847 

68  55  32 

9854 

Antares 

E. 

36  21  23 

2000 

34  50  58 

3013 

33  21     1 

?036 

31  51  a3 

3069 

a  AquU« 

£. 

86  45;^ 

39«3 

85  20  12 

3953 

83  55    6 

3964 

82  30  12 

3975 

26 

Pollux 

W. 

112  38  38 

9989 

114    9    5 

9998 

115  39  20 

3008 

117    923 

3018 

Jupiter 

W. 

77  14     1 

9931 

78  45  41 

9038 

80  17  12 

9945 

81  48  34 

9959 

RegutuB 
Spica 

W. 

76  40  23 

9899 

78  12  52 

9699 

79  45  12 

9906 

81  17  23 

9913 

W. 

23  18    0 

9939 

24  49  29 

9941 

26  20  56 

9943 

27  52  20 

9946 

a  AquiiflB 

E. 

75  29  10 

3338 

74    5  43 

3359 

72  42  32 

3368 

7119  39 

3384 

27 

Jupiter 

W. 

89  23  11 

9986 

90  53  41 

9993 

92  24    3 

3000 

98  54  16 

3006 

ReguluB 

W. 

88  56    7 

9946 

90  27  27 

9954 

91  58  38 

9960 

93  29  41 

9966 

Spica 
n  AquiliB 

W. 

35  28  15 

9966 

36  59  10 

9971 

38  2J)  59 

9975 

40    0  43 

9981 

E. 

64  30     1 

3475 

63    9    9 

3496 

61  48  40 

3518 

60  28  36 

3543 

Fomalhaut 

E. 

96  10  55 

3393 

94  47  10 

3396 

93  23  31 

3333 

91  59  58 

3338 

28 

W. 

101  23  24 

3036 

102  52  52 

3043 

104  22  12 

3048 

105  51  25 

3054 

Regulus 

W. 

101    3    0 

'9966 

102  33  18 

3001 

104    3  29 

3007 

105  33  33 

3019 

Spica 

W. 

47  32  47 

3006 

49    2  53 

3010 

50  32  53 

3014 

52    2  48 

3019 

a  AquiliB 

E. 

53  55  21 

3684 

52  38  17 

3719 

51  21  50 

3755 

50    6    1 

3795 

Fomalhaut 

£. 

85    3  55 

3371 

83  41    6 

3379 

82  18  26 

3387 

80  55  55 

3395 

a  Pegasi 

E. 

100  11  53 

3993 

98  46  11 

3997 

97  20  34 

3931 

95  55    2 

3935- 

29 

Jupiter 

W. 

113  15  50 

3080 

114  44  24 

3085 

116  12  52 

3089 

117  41  15 

3093 

Regulus 
Spica 

W. 

113    2  16 

3038 

114  31  42 

3049 

116    1    3 

3046 

117  ;J0  19 

3051 

W. 

59  30  57 

3049 

61     0  18 

3045 

62  29  35 

3049 

63  58  47 

3063 

a  AqiiilcB 

E. 

43  58  15 

4045 

42  47  20 

4110 

41  37  28 

4180 

40  28  43 

4956 

Fomalhaut 

E. 

74    5  53 

3445 

72  44  27 

3455 

71  23  13 

3467 

7»    2  12 

3479 

aPegaai 

E. 

88  48  35 

3958 

87  23  34 

3963 

85  58  39 

3967 

84  33  49 

3973 

30 

Spica 

W. 

71  23  41 

3069 

72  52  29 

3079 

74  21  13 

3074 

75  49  54 

3076 

Autares 

W. 

26  55  49 

3331 

28  19  25 

3308 

29  43  27 

3990 

31    7  50 

3974 

Fomalhaut 

E. 

63  20  44 

3550 

62    1  15 

3565 

60  42    3 

3563 

59  23  10 

3609 

aPegaai 

E. 

77  31  18 

3301 

76    7    8 

3306 

74  43    4 

3313 

73  19    7 

3319 

31 

Spica 

W. 

83  12  46 

3064 

84  41  15 

3065 

86    9  43 

3085 

87  38  11 

3085 

Autares 

W. 

38  13  47 

3918 

39  39  35 

3910 

41    5  32 

3904 

42  31  37 

3196 

Fomalhaut 

E. 

52  54  14 

3714 

51  37  U 

3741 

50  21  38 

3771 

49    6    6 

3803 

a  Pegasi 

E. 

66  21  18 

3354 

64  58    9 

3361 

63  35    8 

3369 

62  12  16 

3378 
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AT  GREENWICH  APPARENT  NOON. 


I 

I 


Mod. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat 

SUN. 

Mod. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat 

SUN. 

Mon. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat 

SUN. 

Mon. 

Tues. 

Wed. 


1 
2 
3 

4 
5 
6 

7 

8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 

2e 

27 

28 
29 
30 

31 


THE  SUN'S 


AppArent 
Bight  Asoenslon. 


h      m      B 

4  38  6.05 
4  42  11.87 
4  46  18.08 

4  50  24.67 
4  54  31.62 
4  58  38.92 


2  46.54 

6  54.47 

11  2.70 


5  15  11.17 
5  19  19.86 

5  23  28.77 

6  27  37.86 
5  31  47.10 
5  35  56.46 

5  40  5.92 
5  44  15.45 
5  48  25.03 

5  52  34.64 

5  56  44.24 

6  0  53.81 


5  3.32 

9  12.76 

13  22.12 


6  17  31.36 
6  21  40.46 
6  25  49.41 

6  29  58.18 
6  34  6.76 
6  38  15.14 

6  42  23.29 


Diff.  for 
IHoor. 


0.234 
0.251 
0.267 

0.282 
0.2»7 
0.311 

0.324 
0.336 
0.347 

0.357 
0.366 
0.374 

0.381 
0.387 
0.392 

0.395 
0.398 
0.399 

0.400 
0.399 
0.397 

0.394 
0.391 
0.387 

0.382 
0.376 
0.369 

0.362 
0.353 
0.344 

10.334 


Apparent 

Diff.  for 
IHonr. 

N.22    7     LS 
22  14  49.4 
22  22  14.3 

+19!98 
19.01 
18.04 

22  29  15.8 
22  35  53.8 
22  42    8.1 

+17.06 
16.08 
15.09 

22  47  58.5 
22  53  24.9 
22  58  27.3 

+14.10 
J3.10 
12.09 

23    8    5.4 
23    7  19.3 
23  11    8.7 

+11.08 
10.06 
9.04 

23  14  33.7 
23  17  34.1 
23  20    9.8 

+  8.02 
7.00 
6.97 

23  22  20.9 
23  24    7.3 
23  25  28.9 

+  4.95 
3.92 
2.89 

23  26  25.7 
23  26  57.7 
23  27    4.9 

+  1.85 
+  0.82 
-  0.21 

23  26  47.3 
23  26    4.9 
23  24  57.7 

-  1.24 
2.28 
3.31 

23  23  25.7 
23  21  29.1 
23  19    7.9 

-4.34 
6.37 
6.40 

23  16  22.1 
23  13  11.7 
23    9  36.9 

-7.42 
8.44 
9.45 

N.28    6  37.8 

-10.46 

Semi- 
diameter. 


15  48.29 
15  48.15 
15  48.02 

15  47.89 
15  47.77 
15  47.65 

15  47.53 
15  47.42 
15  47.31 

15  47.21 
15  47.11 
15  47.02 

15  46.93 
15  46.85 
15  46.78 

15  46.71 
15  46.64 
15  46.58 

15  46.53 
15  46.48 
15  46.43 

15  46.39 
15  46.35 
15  46.32 

15  46.29 
15  46.27 
15  46.25 

15  46.22 
15  46.20 
15  46.19 

15  46.18 


Sidereal 
Time  of 

Semi- 
diameter 
PaMiug 
Meridiau, 


68.43 
68.48 
68.53 

68.58 
68.63 
68.68 

68.72 
68.76 
68.79 

68.82 
68.85 
68.88 

68.90 
68.92 
68.94 

68.95 
68.96 
68.97 

68.97 
68.97 
68.97 

68.97 
68.96 
68.95 

68.93 
68.91 


68.87 
68.84 
68.81 

68.77 


Bqnation  of 

Time, 

to  be 
Subtracted 


Added  to 

Apparent 

Time. 


m       a 

2  25.49 
2  16.25 
2    6.61 

156.61 
146.25 
135.54 

124.50 
1  13.16 
1    1.52 

0  49.64 
0  37.54 
0  25.23 

0  12.73 
0    0.08 


0  25.54 
0  38.49 

0  51.49 

1  451 
1  17.51 

1  30.48 

143.40 
156.25 

2  9.01 

2  21.66 
2  34.17 
2  46.52 

2  58.70 

3  10.70 
3  22.49 

3  34.05 


Diff.  for 
IHour. 


0.376 
0.393 
0.409 

0.424 
0.439 
0.453 

0.466 
0.478 
0.489 

0.499 
0.508 
0.516 

0.52:) 
0.520 
0.534 

0.537 
0.540 
0.541 

0.542 
0.541 
0.539 

0.536 
0.533 
0.529 

0.524 
0.518 
0.511 

0.503 
0.495 
0.48G 

0.476 


IVOTB^— The  mean  time  of  aemidiameter  paaaing  may  be  found  by  sabtraoting  0>.19  from  the  alderaal  time. 

The  aign  +  prefixed  to  the  hourly  change  of  declination  indicates  that  north  deoUnationa  are  increaaing; 
the  algu  —  indicatea  that  north  deoUnationa  are  deoreaaing. 
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AT  GKEENWIOH  MEAN  NOON. 

t 

1 
1 

1 

1 
1 

THE 

SUN'S 

Time, 

lobe 

Added  to 

J>lft  for 
IHoor. 

Sidereal 

Time, 

or 

Bight  Aaoenalon 

of 

Mean  Sun. 

Apparaat 
eight  AMWOidoD. 

Dlff.  for 
IHour. 

ApiMrent 
DecliuftUon. 

DliE  for 
1  Hoor. 

from 
Mean  Time. 

Mon. 

1 

h     m      ■ 
4  38    6.46 

10.1233 

O            /           // 

N.22    7    2.1 

+19!96 

2  25^48 

0.376 

4  40  3L94 

Tues. 

2 

4  42  12.26 

10.250 

22  14  50.1 

19.01 

2  16.24 

0.393 

4  44  28.50 

Wed. 

3 

4  46  18.45 

10.266 

22  22  14.9 

18.04 

2    6.60 

0.409 

4  48  25.05 

Thur. 

4 

4  50  25.01 

10.281 

22  29  16.4 

+17,06 

1  56.60 

0.424 

4  52  21.61 

Frid. 

5 

4  54  31.93 

10.206 

22  35  54.3 

16.08 

1  46.24 

0.439 

4  56  18.17 

Sat 

6 

4  58  39.20 

10.310 

22  42    8.5 

15.09 

1  35.54 

0.463 

5    0  14.73 

Sra. 

7 

5    2  46.79 

10.323 

22  47  58.8 

+14.10 

1  24.49 

0.466 

5    4  11.28 

Mon. 

8 

5    6  54.69 

10.336 

22  53  25.2 

13.10 

1  13.15 

0.478 

5    8    7,84 

Tues. 

9 

5  11    .2.88 

10.346 

22  58  27.5 

12.09 

1     1.51 

0.489 

5  12    4.39 

Wed. 

10 

5  15  1132 

10.356 

23    3    5.6 

+11.08 

0  49.63 

0.499 

5  16    0.95 

Thur. 

11 

5  19  19.98 

10.365 

23    7  19.4 

10.06 

0  37.53 

0.508 

5  19  57.51 

Frid. 

12 

5  23  28.85 

10.373 

23  11    8.8 

9.04 

0  25.22 

0.516 

5  23  54.07 

Rat. 

13 

5  27  37.90 

10.380 

23  14  33.7 

+  8.02 

0  12.72 

0.523 

5  27  50.62 

Sun. 
Mon. 

14 
15 

5  31  47.10 
5  35  56.42 

10.386 
10.391 

23  17  34.1 
23  20    9.8 

7.00 
6.97 

0    0.08 

0.529 
0.534 

5  31  47.18 
5  35  43.74 

0  12.68 

Tues. 

16 

5  40    5.84 

10.394 

23  22  20.9 

+  4.95 

0  25.54 

0.537 

5  39  40.30 

Wed. 

17 

5  44  15.34 

10.397 

23  24    7.3 

3.92 

0  38.49 

0.540 

5  43  36.85 

Thur. 

18 

5  48  24.89 

10.398 

23  25  28.9 

2.89 

0  51.48 

0.541 

5  47  33.41 

Frid. 

19 

5  52  34.46 

10.399 

23  26  25.7 

+  1,85 

1     4.50 

0.542 

5  51  29.96 

Sat 

20 

5  56  44.02 

10.398 

23  26  57.7 

+  0.82 

1  17.50 

0.541 

5  55  26.52 

Sun. 

21 

6    0  53.55 

10.396 

23  27    4.9 

-0.21 

1  30.47 

0.539 

5  59  23.08 

Mon. 

22 

6    5    3.02 

10.393 

23  26  47.3 

-  1.24 

1  43.39 

0.536 

6    3  19.63 

Tues. 

23 

6    9  12.43 

10.390 

23  26    4.9 

2.28 

1  56.24 

0.533 

6    7  16.19 

Wed. 

24 

6  13  21.75 

10.386 

23  24  57.8 

3.31 

2    9.00 

0.529 

6  11  12.75 

Thur. 

25 

6  17  30.95 

10.381 

23  23  25.9 

-  4.34 

2  21.64 

0:524 

6  15    9.31 

Frid. 

26 

6  21  40.01 

10.375 

23  21  29,3 

6  37 

2  34.14 

0.518 

6  19    5.87 

Sat 

27 

6  25  48.92 

10.368 

23  19    8.1 

6.40 

2  46.50 

0.511. 

6  23    2.42 

Sun. 

28 

6  29  57.66 

10.360 

23  16  22.4 

-7.42 

2  58.68 

0.503 

6  26  58.98 

Mon. 

29 

6  34    6.21 

10.352 

23  13  12.1 

8.44 

3  10.68 

0.495 

6  30  55.53 

Tues. 

30 

6  38  14.55 

10.343 

23    9  37.4 

9.45 

3  22.46 

0.486 

6  34  52.09 

Wed. 

31 

6  42  22.67 

10.333 

N.  23    5  38.4 

-10.46 

3  34.02 

0.476 

6  38  48.65 

Th 
an 

)  incTeaaing ;  the  sign  —  indio 

may  be  aaanmed  the  same  aa  tl 
y  change  of  dedmatlon  IndicaU 
\tn  that  north  decUnationa  ore 

liat  for  apparent 
'8  that  north  doc 
deoreaalng. 

noon. 

DUf.  for  1  Hour, 
+  9«.8565. 
(Table  m.) 
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AT  GBBBNWIOH  MEAN  NOON. 

1 

1 
'S 

THE  SUN'S 

1 
1 

1 

Logarithm 

of  the 

Badins  Yeotor 

of  the 

Xarth. 

IMS  far 
IHonr. 

Mean-Time 

of 

Sidereal  Nora. 

TBTJB  LOKOITUDB, 

Dift  for 
IHoar. 

LAIITUDB. 

X 

X' 

1 

2 
8 

152 
153 
164 

71  5  55!'8 

72  3  21.7 

73  0  46.9 

1         n 

5  35.4 
3     1.1 
0  26.1 

143!59 
143.56 
143.54 

0.73 
0.65 

0.0062323 
0.0062948 
0.0063568 

+  96.3 
35.? 
95.1 

h     m      * 
19   16  18.10 
19  12  22.19 
19    8  26.28 

4 
5 

6 

155 
156 
157 

73  58  11.5 

74  55  35.4 

75  52  58.8 

57  50.5 
55  14.3 
52  87.6 

143.51 
143.49 
143.46 

+  0.55 
0.43 
0.30 

0.0064153 
0.0064731 
0.0065290 

+  94.4 
93.7 
99.9 

19    4  80.37 
19    0  34.46 
18  56  88.55 

7 
8 
9 

158 
159 
160 

76  50  21.6 

77  47  43.9 

78  45    5.6 

50    0.2 
47  22.3 
44  43.8 

143.44 
143.42 
143.40 

+  0.17 
+  0.04 
-.0.06 

0.0065828 
0.0066344 
0.0066838 

+  99.0 
91.1 
90.1 

18  52  42.64 
18  48  46.73 
18  44  60.81 

10 
11 
12 

161 
162 
163 

79  42  26.8 

80  39  47.4 

81  37    7.4 

42    4.9 
39  25.4 
36  45.2 

143.37 
143.36 
143.32 

-0.15 
0.21 
0.26 

0.0067309 
0.0067766 
0.0068175 

+  19.1 
18.0 
17.0 

18  40  64.89 
18  86  68.99 
18  83    8.09 

13 
14 
15 

164 
165 
166 

82  34  26.8 

83  31  45.5 

84  29    3.5 

34    4.4 
31  22.9 
28  40.8 

143.29 
143.26 
143.24 

-0.28 
0.25 
0.21 

0.0068569 
0.0068988 
0.0069282 

+  15.9 
14.9 
13.8 

18  29    7.17 
18  25  11.26 
18  21  15.35 

16 
17 
18 

167 
168 
169 

85  26  20.9 

86  23  37.6 

87  20  53.5 

25  58.1 
23  14.6 
20  30.3 

143.21 
143.18 
143.15 

-0.13 
-0.04 
+  0.08 

0.0069601 
0.0069895 
0.0070167 

+■19.8 
11.8 
10.8 

18  17  19.44 
18  13  23.52 
18    9  27.61 

19 
20 
21 

170 
171 
172 

88  18    8.7 

89  15  23.2 

90  12  37.0 

17  45.3 
14  59.7 
12  13.3 

143.12 
143.09 
143.06 

+  0.21 
0.35 
0.48 

0.0070417 
0.0070646 
0.0070858 

+   9.9 
9.0 
8.9 

18    5  31.70 
18     1  35.80 
17  57  39.88 

22 
23 
24 

173 
174 
175 

91  9  50.1 

92  7    2.7 

93  4  14.8 

9  26.3 
6  38.7 
3  50.6 

143.03 
143.01 
142,99 

+  0.61 
0.71 
0.81 

0.0071042 
0.0071215 
0.0071372 

+   7.5 
6.8 
6.9 

17  63  43.97 
17  49  48.06 
17  45  62.15 

25 
26 
27 

176 
177 

178 

94     1  26.5 

94  58  37.9 

95  55  49.0 

1    2.2 
58  13.5 
55  24.4 

142.98 
142.97 
142.96 

+  0.87 
0.89 
0.89 

0.0071514 
0.0071641 
0.0071754 

+  6.6 
5.0 
4.6 

17  41  56.23 
17  38    0.32 
17  34    4.41 

28 
29 
80 

179 
180 
181 

96  52  59.8 

97  50  10.7 

98  47  21.5 

52  35.1 
49  45.7 
46  56.4 

142.95 
142.95 
142.95 

+  0.85 
0.80 
0.71 

0.0071852 
0.0071935 
0.0072003 

+   3.9 
3.9 
9.6 

17  80    8.51 
17  26  12.59 
17  22  16.68 

31 

182 

99  44  32.5 

44    7.3 

142.96 

+  0.61 

0.0072056 

+   1.9 

17  18  20.77 

the 

nomben  fat  oolnmii 
mesD  eqidnox  of  Jai 

X  correspond 
tiaary  0*.0. 

tothetm 

e  eqnJnoz  of  the  date;  bi  ooliu 

nnV.to 

Difll  for  1  Hour, 
(Table  n.) 
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GREENWICH  MEAN  TIME. 

i 

THE 

MOON'S 

1 
1 

SBMIDIAIIBTEB. 

BOBIZONTAX  PABAI.LAZ. 

UPPER  TKA.K8IT. 

AOB. 

Horn. 

lUdni^t. 

TSoaa. 

Dlff.  for 

IHOOT. 

Midnight 

DUr.  <br 
IHoor. 

ICeriaianof 
QtMnniob. 

DIff.  for 
IHoar. 

KOOD. 

2 
3 

14  45.3 
14  47.4 
14  51.7 

1             II 

14  46.1 
14  49.2 
14  54.8 

54'  2:2 
54    9.7 
54  25.7 

+  0.15 
0.49 
0.B5 

•      1       II 

54  4.9 

54  16.6 
54  37.0 

+  o"31 
0.67 
1.04 

b      m 

15  16.6 

16  2.3 
16  47.3 

1.93 
1.89 
1.87 

d 
17.9 
18.9 
19.9 

4 
5 
6 

14  58.5 

15  7.8 
15  19.5 

15    2.9 
15  13.4 
15  26.2 

54  50.6 

55  24.9 

56  7.9 

+  1.83 
1.08 
1.96 

55    6.6 

55  45.3 

56  32.4 

+  1.43 
1.79 
S.I3 

17  32.1 

18  17.1 

19  3.2 

1.86 
1.89 
1.95 

20.9 
21.9 
22.9 

7 
8 
9 

15  33.3 

15  48.5 

16  4.0 

15  40.8 

15  56.2 

16  11.5 

56  58.5 

57  54.1 

58  51.1 

+  2.88 
8.37 
8.33 

57  25.9 

58  22.7 

59  18.7 

+  3.33 
8.37 
2.33 

19  51.1 

20  41.6 

21  35.4 

3.05 
8.17 
3.38 

23.9 
24.9 
25.9 

10 
11 
12 

16  18.6 
16  30.8 
16  39.2 

16  25.1 
16  35.5 
16  41.6 

59  44.8 

60  29.6 

61  0.3 

+  8.08 
1.60 
0.98 

60    8.6 

60  47.0 

61  9.2 

+  1.87 

1.38 

+  0.64 

22  32.7 

23  33.3 

6 

8.47 
S.58 

26.9 
27.9 
28.9 

13 
14 
15 

16  42.7 
16  41.0 
16  34.5 

16  42.5 
16  38.3 
16  29.8 

61  13.3 
61    7.1 
60  43.3 

+  0.14 

-0.64 

1.30 

61  12.6 
60  57.2 
60  25.8 

-0,86 
0.U9 
1.57 

0  85.7 

1  38.1 

2  38.7 

8.61 
8.57 
3.46 

0.6 
1.6 
2.6 

16 
17 

18 

16  24.2 
16  11.4 
15  57.5 

16  18.0 
16    4.5 
15  50.4 

60    5.4 
59  18.4 
58  27.2 

-1.79 
2.07 
8.15 

59  42.7 
58  53.0 
58     1.4 

-  1.06 
3.13 
8.13 

3  36.2 

.4  30.4 

5  21.6 

8.83 
8.19 
3.08 

3.6 
4.6 
5.6 

19 
20 
21 

15  43.6 
15  30.6 
15  19.0 

15  36.9 
15  24.6 
15  13.8 

57  36.1 
56  48.4 
56    5.8 

-8.07 
1.90 
1.65 

57  11.7 
56  26.4 
55  46.7 

-8.00 
1.77 
1.53 

6  10.4 

6  57.7 

7  44.2 

8.00 
1.95 
1.93 

6.6 
7.6 
8.6 

22 
23 
24 

15    9.0 
15    0.9 
14  54.4 

15    4.7 
14  57.4 
14  51.8 

55  29.3 
54  59.3 
54  35.6 

-1.38 
1.18 

0.87 

55  13.5 
54  46.7 
54  26.0 

-1.85 
0.99 
0.74 

8  30.6 

9  17.2 
10    4.3 

1.94 
1.95 
1.97 

9.6 
10.6 
11.6 

25 
26 
27 

14  49.6 
14  46.3 
14  44.4 

14  47.7 
14  45.2 
14  44.0 

54  17.9 
54    5.7 
53  58.8 

-  0.68 

0.40 

-0.17 

54  11.1 
54     1.6 
53  57.4 

-0.50 

0.89 

-0.06 

10  51.8 

11  39.5 

12  27.0 

1.98 
1.98 
1.97 

12.6 
13.6 
14.6 

28 
29 
30 

14  44.0 
14  45.1 
14  47.9 

14  44.4 
14  46.3 
14  49.9 

53  57.4 

54  1.5 
54  11.7 

+  0.05 
0.89 
0.56 

53  58.7 

54  5.8 
54  19.2 

+  0.17 
0.43 
0.70 

13  13.9 

13  59.9 

14  45.2 

1.94 
1.90 
1.87 

15.6 
16.6 
17.6 

31 

14  52.5 

14  55.5 

54  28.5 

+  0.85 

54  39.7 

+  1.01 

15  29.8 

1.85 

18.6 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECT.TNATION. 

Hour. 

Right  Ascension. 

Difllfor 

IMinate. 

DeoUoAtion. 

Diff-for 
IMinnte. 

Boar. 

BishtAsoension. 

DiiTfor 
IHinnte. 

Diif .  for 
1  Minute. 

MONDAY  1. 

WEDNESDAY  8. 

h    m     9 

a 

o         /         // 

n 

h    m     B 

9 

O          S          It 

0 

19  28  31^ 

S.0457 

8.17    5    0.2 

3.506 

0 

21    5  14ii9 

ije79 

8.12  50  28.9 

6JB68 

1 

19  30  34.23 

SUM44 

17    1  22.2 

30171 

1 

21    7  13.80 

1.0863 

12  43  35.0 

6.997 

2 

19  32  36.86 

SUM31 

16  57  39.7 

8.747 

2 

21    9  12.95 

1.0854 

12  36  37.6 

60)85 

3 

19  34  39.41 

S.0418 

16  53  52.6 

3.899 

3 

21  11  12.05 

10)846 

12  29  36.8 

70)49 

4 

19  36  41.88 

9UH05 

16  50    1.0 

3.808 

4 

21  13  11.10 

10)838 

12  22  32.5 

7.100 

5 

19  38  44.27 

8.0393 

16  46    4.9 

30)74 

5 

21  15  10.10 

1.0630 

12  15  24.8 

7.158 

6 

19  40  46.59 

8.0380 

16  42    4.2 

40M0 

6 

21  17    9.06 

1.0899 

12    8  13.6 

7.916 

7 

19  42  48.83 

9.0966 

16  37  5J).0 

4.193 

7 

21  19    7.97 

10)814 

12    0  59.0 

7.971 

8 

19  44  50.98 

9.03S8 

16  33  49.4 

.4.107 

8 

21  21    6.83 

1.0807 

11  53  41.1 

7.396 

9 

19  46  53.05 

9.0338 

16  29  35.4 

4.971 

9 

21  23    5.65 

1.9800 

11  46  19.9 

70»1 

10 

19  48  55.04 

9MS& 

16  25  16.9 

4.345 

10 

21  25    4.43 

1.0703 

11  38  55.4 

7.436 

11 

19  50  56.95 

9U»13 

16  20  54.0 

4.418 

11 

21  27    3.17 

1.0787 

11  31  27.6 

7.491 

12 

19  52  58.79 

9.0300 

16  16  26.7 

4.401 

12 

21  29    1.87 

1.0781 

11  23  56.5 

7.546 

13 

19  55    0.55 

9.0986 

16  11  55.1 

4.563 

13 

21  31    0.54 

1.0776 

11  16  22.2 

70S98 

14 

19  57    2.22 

9.0979 

16    7  19.1 

4JBM 

14 

21  32  59.17 

1.0768 

11    8  44.7 

7.659 

15 

19  59    3.81 

9.0959 

16    2  38.8 

4.708 

15 

21  34  57.76 

1.0769 

11    1    4.0 

7.704 

16 

20    1    5.32 

9.0946 

15  57  54J2 

4.770 

16 

21  36  56.32 

1.0757 

10  53  20.2 

7.756 

17 

20    3    6.76 

9.0933 

15  53    5.3 

4.861 

17 

21  38  54.85 

1.0763 

10  45  33.3 

7.808 

18 

20    5    8.12 

9.0890 

15  48  12.1 

40199 

18 

21  40  5:).36 

1.0748 

10  37  43.2 

7.660 

19 

20    7    9.40 

9.0307 

15  43  14.7 

4.999 

19 

21  42  51.84 

1.0746 

10  29  50.1 

7.010 

20 

20    9  10.60 

9.0193 

15  38  13.1 

50)69 

20 

21  44  50.30 

10)741 

10  21  54.0 

70)61 

21 

20  11  11.72 

90)180 

15  33    7.3 

5.131 

21 

21  46  48.73 

1.0737 

10  13  54.8 

8.011 

22 

20  13  12.76 

90)167 

15  27  57.4 

5.900 

22 

21  48  47.14 

1.0734 

10    5  52.7 

8.060 

23 

20  15  ia73 
Tl 

9.0156 

lESDA 

S.15  22  43.3 
.T2. 

6.970 

23 

21  50  i$M 
TH 

1.0739 

UESD. 

8.  9  57  47.6 
1Y4. 

auo 

0 

20  17  14.62 

90)149 

8.15  17  25.0 

6.330 

0 

21  52  43.92 

1.0790 

8.  9  49  39.5 

8.160 

1 

20  19  15.43 

90)199 

15  12    2.6 

5.407 

1 

21  54  42.29 

1.9787 

9  41  28.5 

8.907 

2 

20  21  16.17 

9.0116 

15    6  36.2 

5.474 

2 

21  56  40.65 

1.9796 

9  33  14.7 

8.964 

3 

20  23  16.83 

9.0103 

15    1    5.7 

5.549 

3 

21  58  38.99 

10)793 

9  24  58.0 
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4 

22    0  37.a3 

1.0799 
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GEEENWIOH  MEAN  TIME, 

THE  MOON'S  BIOHT  ASCENSION  AND  DECLINATION. 
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IMinate. 

Boor. 

Bight  AMcnsioiL 

DlfRfor 
IMinnte. 

Diillfor 
IMinate. 

F 

eeda: 

rs. 

SUNDAY  7. 

b    m     a 

9 

O          /         // 

It 

h    m     B 

■ 

0         t        t0 

'  // 

0 

22  40    6.01 

ljy78i 

S.  6  20  58.6 

9.186 

0 

0  16  45.48 

9.0685 

N.  1  31  59.3 

10.960 

1 

22  42    4.73 

1.9700 

6  11  46.4 

9.999 

1 

0  18  49.68 

9.0717 

1  42  ia3 

10.966 

2 

22  44    3.49 

ism 

6    2  32.0 

9.966' 

2 

0  20  54.08 

90)749 

1  52  33.6 

10.909 

3 

22  46    2.30 

1.9606 

5  53  15.4 

9.994 

3 

0  22  58.67 

9.0789 

2    2  51.3 

10.996 

4 

22  48    1.16 

1.9614 

5  43  56.7 

9.399 

4 

0  25    a46 

90)815 

2  13    9.2 

10.909 

5 

22  50    0.07 
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GREENWICH  MEAT^  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECT.TNATION. 

Hoar. 
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9.3801 

12  28    2.7 

8.480 

19 

4  45    8.59 
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13  51  30.84 

9.0351 

8  52  49.1 

8.766 

11 

15  29  32.78 

9.0566 

14  48  13.1 

5.86a 

12 

13  53  32.94 

9.0350 

9    1  33.6 

&717 

12 

15  31  36.20 

9.0574 

14  54    2.7 

5.791 

13 

13  55  35.04 

9.0950 

9  10  15.  t 

8.667 

13 

15  33  3J).67 

9.058f 

14  59  48.0 

5.719 

14 

13  57  37.14 

9JI340 

9  18  53.6 

8.617 

14 

15  35  43.18 

94)589 

15    5  29.0 

5.647 

15 

13  59  39.23 

9.0348 

9  27  29.2 

8.567 

15 

15  37  46.74 
15  39  50.34 

9.0597 

15  11    5.6 

6.574 

16 

14    1  41.32 

9.0340 

9  36    1.7 

8.516 

16 

9.0604 

15  16  37.9 

6.509 

17 

14    3  43.42 

9.0350 

9  44  31.1 

6.464 

17 

15  41  53.99 

94)619 

15  22    5.8 

5.498 

18 

14    5  45.52 

9.0351 

9  52  57.4 

8.419 

18 

15  43  57.69 

94)690 

15  27  29.3 

5.355 

19 

14    7  47.63 

9.0359 

10    1  20.5 

8.350 

19 

15  46    1.43 

9.0698 

15  32  48.4 

5.981 

20 

14    9  49.75 

S.0354 

10    9  40.5 

8.306 

20 

15  48    5.22 

9.0636 

15  38    3.0 

5JH)7 

21 

14  11  51.88 

90)356 

10  17  57.3 

8JS53 

21 

15  50    9.06 

9.0643 

15  43  13.2 

5.139 

22 

14  13  54.02 

9.0356 

10  26  10.8 

8.198 

22 

15  52  12.94 

94)651 

15  48  18.9 

5.057 

23 

14  15  56.17 
M( 

)kda: 

S.10  34  21.1 
r  22. 

&144 

23 

15  54  16.87 
WEI 

9.0658 

)NESD 

S.15  53  20.1 
>AY  24. 

4.989 

'  0 

14  17  58.34 

9.0909 

S.10  42  28.1 

8.080 

0 

15  56  20.84 

9.0666 • 

S.15  58  16.7 

4J06 

1 

14  20    0.52 

9U»65 

10  50  31.8 

6.033 

1 

15  58  24.86 

94)673 

16    3    8.8 

4.830 

2 

14  22    2.72 

9.0368 

10  58  32.1 

7.977 

2 

16    0  28.92 

9.0681 

16    7  56.3 

4.754 

3 

14  24    4.94 

9.0379 

n    6  29.0 

7.990 

3 

16    2  33.03 

94)688 

16  12  39.3 

4.678 

4 

14  26    7.18 

9.0375 

11  11  22.5 

7.869 

4 

16    4  37.18 

2.0605 

16  17  17.7 

44)01 

5 

14  28    9.44 

9.0979 

11  22  12.5 

7.805 

5 

16    6  41.37 

9.0709 

16  21  51.4 

4.593 

6 

14  30  11.73 

9U083 

11  29  59.1 

7.747 

6 

16    8  45.61 

9.0710 

16  26  20.5 

4.446 

7 

14  32  14.04 

9.0987 

11  37  42.2 

7.688 

7 

16  10  49.89 

9.0717 

16  30  44.9 

4.368 

8 

14  34  16.38 

9.0399 

11  45  21.7 

7.699 

8 

16  12  54.21 

9.0794 

16  35    4.6 

4.990 

9 

14  36  18.74 

9.0396 

11  52  57.7 

7.570 

9 

16  14  58.57 

9.0731 

16  39  19.7 

4Jai9 

10 

14  38  21.13 

9U>401 

12    0  30.1 

7.610 

10 

16  17    2.98 

9.0^ 

16  43  30.1 

4.133 

11 

14  40  23.55 

9.0406 

12    7  58.9 

7.450 

11 

U)  19    7.43 

94)745 

16  47  35.7 

4.053 

12 

14  42  26.00 

9.0411 

12  15  24.1 

7.389 

12 

16  21  11.92 

94)751 

16  51  3<>.5 

34)74 

13 

14  44  28.48 

9.0417 

12  22  45.6 

7.397 

13 

16  23  16.45 

9.0757 

16  55  32.6 

3.695 

14 

14  46  31.00 

9.0499 

12  30    3.4 

7.965 

14 

16  25  21.01 

9.0763 

16  59  23.9 

3.815 

15 

14  48  33.55 

9.0497 

12  37  17.4 

7.9a3 

15 

16  27  25.61 

9.0770 

17    3  10.4 

3.735 

16 

14  50  36.13 

9.0433 

12  44  27.7 

7.140 

16 

16  29  ;)0.25 

9.0776 

17    6  52.1 

3.655 

17 

14  52  38.75 

9.0439 

12  51  34.2 

7.076 

17 

16  31  34.{« 

9.0789 

17  10  29.0 

3.575 

18 

14  54  41.40 

9.0445 

12  58  36.8 

7.019 

18 

16  a3  39.63 

9.0787 

17  14     1.1 

3.494 

19 

14  56  44.09 

9.0459 

13    5  35.6 

6.047 

19 

16  35  44.37 

9.0799 

17  17  28.3 

3.413 

20 

14  58  46.82 

9.0458 

13  12  30.5 

6.883 

20 

\6  37  49.15 

9.0790 

17  20  50.6 

3.339 

21 

15    0  49.59 

9.0465 

13  19  21.6 

6.819 

21 

16  39  53.9(5 

9.0804 

17  24    8.1 

3.951 

22 

15    2  52.40 

9.0479 

13  26    8.8 

6.753 

22 

16  41  58.80 

9.0809 

17  27  20.7 

3.168 

23 

15    4  55.25 

9.0476 

13  32  52.0 

6.687 

23 

16  44    3.G7 

9.0814 

17  30  28.3 

3.086 

24 

15    6  58.14 

9.0485 

S.  13  39  31.2 

6.630 

24 

16  46    8.57 

9.0819 

S.17  a3  31.0 

34)04 
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GREENWICH  ItfEAIT  TIME. 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION; 

Honr. 

BightAsoenaion. 

Difllfor 
IKinnte. 

DocUofttion. 

Difllfor 
1  Minute. 

Boar. 

Bight  ABoeniion. 

Difllfor 
1  Minute. 

IMiLfor 
1  Minute. 

THl 

7BSDI 

LT25. 

SATUKDAT27. 

• 

h    m     ■ 

s 

O          1         It 

It 

h    m     s 

a 

o         #         // 

u 

0 

16  46    8.57 

StJ»l9 

S.17  33  31.0 

2M4 

0 

18  26  13.41 

9.0790 

8.18  20  53.0 

10)45 

1 

16  48  13.50 

9.0893 

17  36  28.8 

9.999 

1 

18  28  18.13 

9.0783 

18  19  47.8 

1.199 

2 

16  50  18.45 

9.08S8 

17  39  21.6 

9.839 

2 

18  30  22.81 

9.0776 

18  18  37.5 

1.913 

3 

16  52  23.43 

9.0633 

17  42    9.5 

9.757 

3 

18  32  27.45 

9.0760 

18  17  22.2 

1.997 

4 

16  54  28.44 

9.0637 

17  44  52.4 

9.674 

4 

18  34  32.04 

9une9 

18  16    1.9 

1.380 

5 

16  56  33.47 

9.0840 

17  47  30.4 

9.501 

5 

18  36  36.59 

9.0795 

18  14  36.6 

1.464 

6 

16  58  38.52 

9.0843 

17  50    3.4 

9.508 

6 

18  38  41.10 

9.0747 

18  13    6.2 

1.547 

7 

17    0  43.59 

9.0847 

17  52  31.4 

9.495 

7 

18  40  45.56 

9.0739 

18  11  30i) 

1.630 

8 

17    2  48.68 

94)651 

17  54  54.4 

9.349 

8 

18  42  49.97 

90)731 

18    9  50.6 

1.713 

9 

17    4  53.80 

9.0654 

17  67  12.4 

9.958 

9 

18  44  54.33 

9.0793 

18    8    5.3 

1.796 

10 

17    6  58.93 

9.0857 

17  59  25.3 

9.174 

10 

18  46  58.64 

9.0714 

18    6  15.1 

1.878 

11 

17    9    4.08 

9.0860 

18    1  33J2 

9.090 

11 

18  49    2.90 

9.0706 

18    4  20.0 

1.960 

12 

17  11    9.25 

9.06<e 

18    3  36.1 

9.007 

12 

18  51    7.11 

9.0697 

18    2  19.9 

90)49 

13 

17  13  14.43 

tmi 

18    5  34.0 

1.993 

13 

18  53  11.26 

9.0687 

18    0  14.9 

9.194 

14 

17  15  19.62 

9.0866 

18    7  26.8 

1.838 

14 

18  55  15.35 

9.0677 

17  58    5.0 

9i!06 

15 

17  17  24.82 

9JWJ7 

18    9  14.5 

1.753 

15 

18  57  19.39 

9.0668 

17  55  50.2 

9.987 

16 

17  19  30.03 

ujmo 

18  10  57.2 

1.669 

16 

18  59  23.37 

9.0658 

17  53  30.5 

9.368 

17 

17  21  35.25 

90)871 

18  12  34.8 

1.584 

17 

19    1  27.29 

9U)648 

17  51    6.0 

9.449 

18 

17  23  40.48 

9.0879 

18  14    7.3 

1.499 

18 

19    3  31.15 

9.0638 

17  48  36.6 

9.530 

19 

17  25  45.71 

9.0873 

18  15  34.7 

1.415 

19 

19    5  34.95 

90)697 

17  46    2.4 

9.611 

20 

17  27  50.95 

9.0873 

18  16  57.1 

1.331 

20 

19.   7  38,68 

90)617 

17  43  23.3 

90H)9 

21 

17  29  56.19 

9.0H74 

18  18  14.4 

1.945 

21 

19    9  42.35 

9.0607 

17  40  39.4 

9.779 

22 

17  32    1.44 

9U)674 

18  19  26.5 

1.1.60 

22 

19  11  45.96 

9.0596 

17  37  50.7 

9.859 

23 

17  34    &68 
F] 

RTDAl 

S.i8  20  33.6 

:26. 

ijm 

23 

19  13  49.50 
SU 

9.0564 

8.17  34  57 J2 
'  28. 

90131 

0 

17  36  11.92 

8.0873 

S.18  21  35.6 

0.991 

0 

19  15  52.97 

90)579 

8.17  31  59.0 

30)10 

1 

17  38  17.16 

9.0873 

18  22  32.5 

0.906 

1 

19  17  56.37 

9.0561 

17  28  56.0 

3.089 

2 

17  40  22.39 

9.0879 

18  23  24.3 

0.890 

2 

19  19  59.70 

9.0550 

17  25  48.3 

3.167 

3 

17  42  27.62 

9.0871 

18  24  10.9 

0.734 

3 

19  22    2.97 

9.0539 

17  22  35.9 

3.946 

4 

17  44  32.84 

9.0660 

18  24  52.4 

0.650 

4 

19  24    ai7 

9.0597 

17  19  18.8 

3.394 

5 

17  46  38.05 

9.0868 

18  25  28.9 

0.566 

5 

19  26    9.29 

90)514 

17  15  57.0 

3.409 

6 

17  48  43.26 

9.0866 

18  26    0.3 

0.481 

6 

19  28  12.34 

90)509 

17  12  30.5 

3.480 

7 

17  50  48.45 

9.0804 

18  26  26.6 

0.395 

7 

19  30  15.32 

90)490 

17    8  59.4 

3.557 

8 

17  52  53.63 

9.0869 

18  26  47.7 

0.309 

8 

19  32  18.22 

9.0477 

17    5  23.7 

3.634 

9 

17  54  58.79 

9.08S8 

18  27    3.7 

0.995 

9 

19  34  21.05 

90)465 

17    1  43.3 

3.711 

10 

17  57    3.93 

9.0^ 

18  27  14.7 

0.140 

10 

19  36  23.80 

90)459 

16  57  58.3 

3.787 

11 

17  59    9.06 

9.0853 

18  27  20.5 

~0J0&4 

11 

19  38  26.48 

9.0440 

16  54    8.8 

3.869 

12 

18    1  14.17 

9.0850 

18  27  21.2 

+  0.031 

12 

19  40  29.08 

90)497 

16  50  14.8 

3.938 

13 

18    3  19.26 

9.0646 

18  27  16.8 

0.116 

13 

19  42  31.60 

9.0413 

16  46  16.2 

40)14 

14 

18    5  24.3^2 

9.0849 

18  27    7.3 

0.900 

14 

19  44  34.04 

9.0400 

16  42  13.1 

40)89 

/15 

18    7  29.36 

9U)838 

18  26  52.8 

0.985 

15 

19  46  36.40 

90)387 

16  38    5.5 

4.164 

16 

18    9  34.38 

9.0634 

18  26  33.1 

0.371 

IC 

19  48  38.69 

9.0375 

16  33  53.4 

4.938 

17 

18  11  39.37 

9.0839 

18  26    8.3 

0.455 

17 

19  50  40.90 

90)369 

16  29  36.9 

4.319 

18 

18  13  44.33 

9.0894 

18  25  38.5 

0J»9 

18 

19  52  43.03 

90)348 

16  25  16.0 

4.386 

19 

18  15  49.26 

9.0819 

18  25    3.6 

0.694 

19 

19  54  45.08 

9.0335 

16  20  50.6 

4.459 

20 

18  17  54.16 

9.0813 

18  24  23.6 

0.700 

20 

19  56  47.05 

9.0391 

16  16  20.9 

4.539 

21 

18  19  59.02 

9.0806 

18  23  38.5 

0.793 

21 

19  58  48.93 

9.0307 

16  11  46.8 

4.605 

22 

18  22    3.85 

9.0803 

18  22  48.4 

0.878 

22 

20    0  50.73 

9.0993 

16    7    8.3 

4orr7 

23 

18  24    8.65 

9.0797 

18  21  53.2 

0.969 

23 

20    2  52.45 

9.0980 

16    2  25.5 

4.749 

24 

18  26  13.41 

9.0790 

8.18  20  53.0 

1.045 

24 

20    4  54.09 

9.0967 

8.15  67  38.4 

4.891 
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GEEENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Right  Aacension. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Jl 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


Diff.  for 
1  Minute. 


DeoUnaiian. 


Dlff.  for 
1  Minute. 


MOITDAT  29. 


b  m 
20  4 
20  6 
20  8 
20  10 
20  12 
20  15 
20  17 
20  19 
20  21 
20  23 
20  25 
20  27 
20  29 
20  31 
20  33 
20  a5 
20  37 
20  39 
20  41 
20  43 
20  45 
20  47 
20  49 
20  51 


8 

■ 

54.09 

S.0367 

S.1 

55.65 

9.0953 

57.12 

9U)939 

1 

58.51 

9.0995 

59.82 

9.0919 

1 

1.05 

9.0196 

1 

2.19 

9.0J84 

1 

3.25 

9.0170 

1 

4.23 

9.0156 

1 

5.12 

9.0149 

1 

5.93 

9.0198 

1 

6.66 

9.0115 

1 

7.31 

9.0109 

7.88 

9.0086 

8.36 

9.0074 

8.76 

9.0000 

9.08 

9.0047 

9.?« 

9.0033 

9.48 

9.0090 

9.56 

9.0007 

9.56 

1.9993 

9.48 

1.9980 

9.32 

1.9967 

9.09 

1.9935 

S.l 

15  57  38.4 

15  52  47.0 

15  47  51.4 

15  42  51.5 

15  37  47.4 

15  32  39.2 

15  27  26.6 

15  22  10.4 

16  49.8 

II  25.1 

5  56.3 

0  23.4 
54  46.5 
49  5.6 
43  20.8 
37  32.1 
31  39.5 
25  43.0 
19  42.6 
13  ;)8.3 

7  30.3 

1  18.5 
13  55  2.9 
13  48  43.6 


TUESDAY  30. 


20 
20 
20 
20 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 


53 

.55 

57 

59 

1 

3 

5 

7 

9 

11 

13 

15 


8.78 
8.:39 
7.93 
7.39 
6.78 
6.09 
5.33 
4.50 
3.60 
2.62 
1.58 
0.47 


16  59.29 
18  58.05 
20  56.74 
22  55.37 
24  .53.1)4 
26  52.45 
28  50.89 
30  49.28 
32  47.61 
34  4.5.88 
36  44.10 
38  42.27 
40  40.39 


J»49 
.9999 
.9917 
.9004 
.9899 
.9879 
.9867 
.9856 
9644 
.9839 
.9891 
.9800 
.9796 
.9787 
.9777 
.9767 
.9767 
.9746 
.9736 
.9797 
JK17 
.9706 

.9691 
.9689 


S. 


13  42  20.6 

13  :)5  5.^9 

13  29  23.6 

13  22  49.7 

13  16  12.2 

9  31.1 

2  46.4 

55  58.2 

49  6.5 

42  11.4 

35  12.9 

28  11.0 

21  5.7 

13  57.0 

6  45.0 

59  2f).8 

52  11.3 

II  44  49.6 

11  37  24.6 

11  29  56.5 

II  22  25.2 

II  14  50.8 

II  7  13.3 

10  59  32.7 

10  51  49.1 


4.»1 
4.899 
4JM3 
5.033 
5.109 
5.171 
5.940 
5.309 
5.377 
5.446 
5.514 
5.5^ 
5.648 
5.714 
6.779 
5.844 
5.909 
5.974 
6.039 
6.109 
6.165 
6.298 
6.991 
6.353 


6.414 
6.475 
6.535 
6.506 
6.655 
6.715 
6.774 


6.890 
6J)47 
7.003 
7.060 
7.117 
7.179 
7.997 
7.981 
7.335 
7.380 
7.449 
7.495 
7J47 
7.509 
7.651 
7.709 
7.7.S9 


Qoar. 


Bight  Ascensioii. 


Diff.for 
1  Minute. 


Declination. 


Dlff.  for 
1  Minute. 


WEDNESDAY,  JULY  1. 


h    m      ■ 
21  40  40.39 


1J»89  Is.  10  51    49.1  I       7.738 


PHASES  OF  THE  MOON. 


<C  Last  Quarter. 
#  New  Moon  • 
J>  First  Quarter 
O  Full  Moon      . 


.  Juiio 


d  h  m 

5  12  4.8 

12  10  42.1 

19  1  48.4 

26  23  17.9 


d        h 
<C  Perigee .    •    •    .  June    13      4.3 
<C  Apogee 27    l8X) 
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XIII. 


GBEENWICH  MEAN  TIME. 

LUNAB  DISTAKCK8. 

• 

P.L. 

P,L, 

P.L. 

P.  L. 

Name  and  Direction  1 

Noon. 

of 

fTTh> 

of 

VPi, 

of 

JX>* 

of 

^ 

of  Ol^ect. 

Diif. 

Diff. 

Diff. 

Diif. 

1 

Spica 

W. 

89    639 

3085 

90  35'    7 

•  3085 

92    3' 35 

3084 

93  32'   4 

3089 

Antares 

W, 

43  57  51 

3190 

45  24  12 

3183 

46  50  41 

3178 

48  17  16 

3173 

Fomalhaut 

E. 

47  51    7 

3838 

46  36  44 

3675 

45  22  59 

3917 

44    9  56 

3969 

a  Pe^asi 
a  Arietis 

E. 

60  49  34 

3386 

59  27    2 

3396 

58    4  41 

3406 

56  42  31 

3415 

E. 

103  44  39 

3J90 

102  18  18 

3188 

100  51  55 

3187 

99  25  30 

3185 

Sun 

E. 

139  40  35 

3477 

138  19  45 

3474 

136  58  52 

3479 

135  37  57 

3470 

2 

Spica 

W. 

100  54  57 

3073 

102  23  40 

3070 

103  52  26 

3067 

105  21  16 

3063 

Antares 

W. 

55  31  53 

3145 

56  59    8 

3138 

58  26  31 

3133 

59  54    1 

3196 

Fomalhaut 

E. 

38  17  28 

4968 

37  10    6 

4351 

36    4    0 

4444 

34  59  18 

4548 

aPegaai 

E. 

49  54  54 

3480 

48  34    8 

3497 

47  13  41 

3515 

45  53  34 

3535 

a  Arietis 

E. 

92  12  46 

3179 

90  46    3 

3168 

89  19  16 

3]€6 

87  52  26 

3163 

Mars 

E. 

105  13  59 

3345 

103  50  40 

3349 

102  27  17 

3338 

101    3  50 

3334 

Sdn 

E. 

128  52  34 

3453 

127  31  17 

3449 

126    9  56 

3445 

124  48  30 

3439 

3 

Ad  tares 

W. 

67  13  29 

3009 

68  41  48 

3085 

70  10  16 

3077 

7138  54 

3060 

a  AqiiiliB 

W. 

29  12  48 

-   58J0 

29  59  56 

6557 

30  50    0 

5396 

31  42  48 

5194 

aPeffOfli 
a' Arietis 

E. 

39  19  \G 

3673 

38    2    0 

3711 

36  45  25 

3756 

35  29  37 

3806 

E. 

80  37    2 

3130 

79    9  40 

3134 

77  42  12 

3199 

76  14  38 

3194 

Mars 

E. 

94    5  12 

3306 

92  41     8 

3300 

91  16  57 

3994 

89  52  38 

3986 

SiTN 

E. 

117  59  47 

3400 

116  37  41 

3408 

115  15  27 

3395 

113  53    5 

3386 

4 

Antares 

W- 

79    ^39 

3093 

80  34  23 

3014 

82    4  19 

3003 

83  34  28 

9909 

a  AquilflB 

W. 

36  41    8 

4305 

37  46  34 

4990 

38  53  36 

4194 

40    2    8 

4105 

a  Arietis 

E, 

68  55    3 

3093 

67  26  45 

3086 

65  58  18 

3079 

64  29  43 

3079 

Mars 

E. 

82  48  40 

3949 

81  23  21 

3939 

79  57  50 

3990 

78  32    5 

3900 

Son 

E. 

106  58  44 

3340 

105  35  19 

3399 

104  11  41 

3310 

102  47  51 

3307 

5 

Antares 

W. 

91    8  45 

8934 

92  40  21 

8991 

94  12  13 

9908 

95  44  22 

9804 

a  AqiiilaB 

W. 

46    4  14 

3757 

47  20    1 

3709 

48  36  46 

3649 

49  54  27 

3599 

a  Arietis 

E. 

57    4  37 

3037 

55  35  10 

3030 

54    5  34 

3093 

52  35  50 

3018 

Mars 

E. 

7119  57 

3149 

69  52  47 

3135 

68  25  20 

3199 

66  57  37 

3108 

Son 

E. 

95  45  11 

3843 

94  19^53 

3830 

92  54  19 

3915 

91  28  28 

3900 

6 

Antares 

W. 

103  29  30 

8694 

105    3  27 

9809 

106  37  43 

9794 

106  12  19 

8779 

a  AquiliB 

W. 

56  35  34 

3386 

57  58    6 

3350 

59  21  20 

3314 

60  45  15 

3980 

a  Arietis 

E. 

45    5  27 

9993 

43  35    6 

9993 

42    4  44 

9009 

40  34  21 

9993 

Mars 

E. 

59  34  33 

3031 

58    4  59 

3015 

5635    5 

9998 

55    4  50 

9981 

Sun 

E. 

84  14  39 

3191 

82  46  55 

3105 

81  18  51 

3087 

79  50  26 

3060 

7 

a  AquilflB 

W. 

67  54  29 

3194 

69  22    9 

3006 

70  50  23 

3060 

72  19  11 

3049 

Fomalhaut 

W. 

37  43  38 

3701 

38  58  50 

3693 

40  15  45 

3603 

41  34  16 

3590 

a  Pegasi 

W. 

23  12  25 

4745 

24  12  47 

4406 

25  17    9 

4931 

20  25    6 

4030 

Mars 

E. 

47  28  14 

9804 

45  55  48 

9877 

44  23    0 

9850 

42  49  48 

8841 

Son 

E. 

72  22  51 

9978 

70  52  11 

9960 

69  21    8 

9941 

€7  49  41 

9991 

8 

a  Aquilie 

W. 

79  51  11 

9018 

81  23    7 

9896 

82  55  31 

9874 

84  28  23 

9853 

Fomalhaut 

W. 

48  27  43 

3109 

49  54    2 

3138 

51  21  25 

3087 

52  49  50 

3040 

a  Pegasi 

W. 

32  47  14 

3355 

34  10  22 

3964 

35  35  16 

3181 

37    1  48 

3106 

Mars 

E. 

34  57  59 

8759 

33  22  28 

9734 

31  46  34 

9718 

30  10  18 

9709 

Sun 

E. 

60    6  16 

9^ 

58  32  20 

9805 

56  57  59 

9786 

55  23  13 

9767 

9 

Fomalhaut 

W. 

60  25  32 

9640 

61  59    8 

9805 

63  33  29 

9779 

65    8  33 

9741 

XIV. 
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GREENWICH  MEAN  TIME. 

LUMAB  DISTANCE& 

. 

P.L. 

P.L. 

P.L, 

P.L. 

Kame  ud  IHreotlon 
of  OlUeot. 

Midnight. 

of 
Diff. 

X\^ 

of 
DHL 

XVIIP*. 

of 
Difll 

XXi^ 

of 
Dur. 

1 

Spica 

W. 

95    0  35 

3081 

96  29    8 

9060 

97  57  42 

3078 

99  26  18 

3076 

Antnres 

W. 

49  43  58 

3167 

51  10  47 

3109 

52  37  42 

3156 

54    4  44 

3150 

Fomalhaut 

E. 

42  57  39 

4019 

41  46  11 

4066 

40  35  36 

4197 

39  26    0 

4104  1 

aPefTfisi 
a  Anetia 

E. 

55  20  32 

3496 

53  58  45 

3439 

52  37  13 

3453 

51  15  56 

3466 

E. 

97  59    3 

3183 

96  32  34 

3181 

95    6    2 

3178 

93  39  26 

8174  ' 

Sen 

E. 

134  16  59 

3467 

132  55  58 

3464 

131  34  54 

3461 

130  13  46 

3457. 

2 

Spica 

W. 

106  50  11 

3059 

106  19  11 

3055 

109  48  16 

3049 

111  17  28 

3044 

Antares 

W. 

61  21  39 

3119 

62  49  25 

3114 

64  17  18 

3107 

65  45  19 

3100 

Fomalhaut 

E. 

33  56    8 

4006 

32  54  40 

4801 

31  55    5 

4954 

30  57  33 

5197 

a  Peirasi 

E. 

44  33  49 

3S67 

43  14  28 

3581 

41  55  33 

3609 

40  37    8 

3639 

a  Arietis 

E. 

86  25  32 

3158 

84  58  33 

3153 

83  31  28 

3149 

82    4  18 

3144 

Mars 

E. 

99  40  18 

3330 

98  16  41 

3395 

96  52  58 

3319 

95  29    8 

3313 

Sun 

E. 

123  26  58 

3434 

122    5  20 

3499 

120  43  36 

3493 

119  21  45 

3416' 

3 

Antares 

W. 

73    7  41 

3061 

74  36  38 

9068 

76    5  47 

3043 

77  35    7 

3033 

a  Aquila 

W. 

32  38    7 

4945 

33  35  46 

4783 

34  35  36 

4640 

35  37  26 

4511 

aPe^i 
a  Anetid 

E. 

34  14  41 

3809* 

3:3    0  43 

3997 

31  47  51 

4003 

30  36  14 

4OO0I 

E. 

74  46  58 

3119 

73  19  11 

3119 

71  51  16 

3105 

70  23  13 

3100 

Maes 

E. 

88  28  10 

3978 

87    3  33 

9970 

85  38  46 

3900 

84  13  48 

3959 

Sun 

E. 

112  30  33 

3378 

111    7  51 

3369 

109  44  59 

3360 

108  21  57 

9351 

4 

Antares 

W. 

85    4  51 

9961 

86  35  28 

9960 

88    6  19 

9958 

89  37  25 

9946 

a  Aquila 

W. 

41  12    5 

4095 

42  23  20 

3949 

43  35  50 

3881 

44  49  29 

3817 

a  Arietis 

E. 

63    0  59 

3065 

61  32    6 

3058 

60    3    5 

3061 

58  33  55 

3044 

Mars 

E. 

77    6    7 

3108 

75  39  55 

3187 

74  13  30 

3175 

72  46  51 

3169  1 

Sun 

E. 

101  23  48 

3095 

99  59  31 

3989 

96  34  59 

3970 

97  10  13 

3957 

5 

Antares 

W. 

97  16  48 

9880 

98  49  32 

9867 

100  22  33 

9863 

101  55  52 

9838 

a  Aquil» 

W. 

51  13    2 

3553 

52  32  28 

3506 

53  52  43 

3465 

55  13  46 

3495 

a  Arietis 

E. 

51    5  59 

3019 

49  36    1 

3006 

48    5  56 

3001 

46  a5  44 

9997 

Mars 

E. 

65  29  37 

3093 

64  •  1  19 

3078 

62  32  43 

3063 

61    3  48 

3047 

Sun 

E. 

90    2  19 

3185 

88  a?  52 

3170 

87    9    7 

3154 

85  42    3 

3138 

6 

Antares 

W. 

109  47  14 

9764 

111  22  29 

9748 

112  58    5 

9739 

114  34    2 

9716 

a  Aquila 

W. 

62    950 

3947 

63  35    4 

3914 

65    0  56 

3183 

66  27  25 

3154 

a  Arietis 

E. 

39    3  59 

9996 

37  a3  41 

3001 

36    3  30 

3010 

34  33  30 

3093 

Mars 

E. 

53  34  14 

9965 

52    3  17 

9947 

50  31  58 

9990 

49    0  17 

9919 

Sun 

E. 

78  21  39 

3069 

76  52  31 

3034 

75  23    1 

3016 

73  53    8 

9997 

7 

a  AquiloB 

W. 

73  48  32 

3016 

75  18  25 

9900 

76  48  50 

9066 

78  19  45 

9949 

Fomalhaut 

W. 

42  54  18 

3445 

44  15  44 

9374 

45  38  30 

3300 

47    2  31 

3948 

a  Pegaei 

W. 

27  36  16 

3856 

28  50  20 

3706 

30    7    1 

3575 

31  26    3 

3458 

Mars 

E. 

41  16  13 

9893 

39  42  15 

9804 

38    7  53 

9787 

36  33    8 

9769 

Sun 

E. 

66  17  49 

9901 

64  45  32 

9883 

63  12  51 

9964 

61  39  46 

9845 

8 

a  Aqiii!» 

W. 

86    1  42 

9833 

87  85  27 

9813 

89    938 

9795 

90  44  13 

«r776 

Fomalhaut 

W. 

54  19  13 

9996 

55  49  31 

9954 

57  20  41 

9914 

58  52  42 

9876 

aPegasi 

W. 

38  29  50 

9036 

39  59  16 

9976 

41  29  59 

9919 

43    1  54 

9866 

Mars 

E. 

28  33  41 

9686 

26  56  43 

9679 

25  19  26 

9759 

23  41  51 

9748 

Sun 

E. 

53  48    2 

9748 

52  12  26 

9799 

50  36  25 

9710 

48  59  59 

9699 

9 

Fomalhaut 

W. 

66  44  18 

9719 

68  20  42 

9684 

69  57  43 

9657 

71  35  20 

9633 
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XV. 


6BEEKWIGH  MEAN  TIMK 

LUNAR  DISTANCES. 

1^ 

Name  and  Diraotion 
of  Object. 

Noon. 

P.L. 

of 
Dift. 

nih. 

P.L. 
of 
Dlff. 

Vlh. 

P.L. 

of 

Diff. 

1X1^ 

P.L. 

of 

Diff. 

9 

a  PegaHi 
Sew 

W. 
E. 

44  34  5i 
47  23    9 

W17 
9ff75 

46    9    3 
45  45  55 

9779 

9667 

47  44    8 
44    8  17 

9790 
9639 

49  20'  10 

42  30  15 

9689 
9033 

10 

Fomalhaut 
aPegasi 

SUK 

W. 
W. 
£. 

73  13  31 
57  32  4r 
34  14  46 

SM08 
9593 
9651 

74  52  15 
59  13  22 
32  34  43 

9S85 
9495 
9530 

76  31  30 
60  54  42 
30  54  24 

9564 
9470 
9SQ9 

78  11  14 
62  3()  38 
29  13  51 

9544 
9445 
9531 

14 

Suw 

Regulus 
Jupiter 
Spica 

W. 
E. 
E. 
£. 

22  41    4 

42  48  18 
44  29    9 
96  19  58 

9396 
9091 
9065 
9016 

24  24  45 
40  55  17 
42  37  16 

94  26  49 

9388 

9098 
9079 
9093 

26    8  37 

39  2  27 

40  45  34 
92  33  50 

9384 

9036 
9080 
9099 

27  52  34 

37  9  49 

38  54    4 
90  41     1 

9383 
9045 
9080 
S036 

15 

Sun 
Jupiter 

Spica 

W. 

E. 
E. 

36  31  46 
29  40  36 
61  20    4 

9405 
9151 
9089 

38  15  13 
27  50  54 

79  28  37 

9414 
9166 
9093 

39  58  28 
26    1  35 
77  37  27 

9493 
9183 
9104 

41  41  30 
24  12  42 
75  46  34 

9433 
9909 
9116 

16 

Sow 
Pollux 
Spica 
Ajitares 

W. 
W. 
E. 
E. 

50  12  45 

25  58  56 

66  37    1 

112  11  19 

9494 
9639 
91S3 
8337 

51  54    6 
27  37    7 

64  48    8 
110  23  46 

9508 
9583 
9108 
9949 

53  35    8 

29  16  11 

62  59  37 

108  36  31 

9933 
9564 
9913 
9969 

55  15  49 

30  55  55 

61  11  29 

1C6  49  36 

9538 
9543 
Q9S9 
9976 

17 

Suif 
Pollux 
Spica 
Antarea 

W. 
W. 
E. 
E. 

63  33  54 
39  19  38 
52  16  40 
96    0  15 

9618 
9505 
9309 

9350 

65  12  25 
41     0  44 
50  30  54 
96  15  29 

9635 
9507 
9S90 
9366 

66  50  3:) 
42  41  48 
48  45  33 
94  31    5 

9BSQ 
9511 
9344 
938d 

68  28  18 
44  22  46 
47    0  :J7 
92  47    4 

9660 
9517 
9309 
9398 

18 

Sdn 
Pollux 
Spica 
Autares 

W. 
E. 
E. 

76  31  18 
52  45  16 
38  22  20 
64  12  50 

9755 
9558 
9451 
9481 

78    6  45 
54  25    8 
36  39  58 
62  31  10 

9773 
9569 
9470 
9497 

79  41  48 
56    4  46 
34  58    2 

80  49  53 

9790 
9580 
9480 
9515 

81  16  29 
57  44    9 
33  16  33 
79    9    0 

9808 
9599 
9508 
9539 

19 

Suw 

Pollux 

Regulus 

Jupiter 

Antares 

W. 
W. 
W. 
W. 
E. 

89    4  17 
65  56  51 

29    8  34 
26  50  10 
70  50  29 

9603 
9654 

9578 
9641 
9617 

90  36  45 
67  34  32 
30  47  59 
28  28  10 
69  11  57 

9909 
9668 
9599 
9659 
9633 

92    8  52 
69  11  55 
32  27    5 
30    5  54 
67  33  47 

9997 
9681 
9605 
9665 
9650 

93  40  37 
70  49    0 
34    5  5:) 
31  43  21 
65  56    0 

9949 
9684 
9618 
S677 
9667 

20 

Suit 

Pollux 

Regulus 

Jupiter 

Antares 

W. 
W. 
W. 
W. 
E. 

101  14  20 
78  50    3 
42  15  21 
39  46  22 
57  52  46 

3099 
9760 
9685 
9749 
9751 

102  44    6 
80  25  23 
43  52  21 
41  22    6 
56  17  14 

3097 
9773 
9608 
9764 
9768 

104  13  33 
82    026 
45  29    3 
42  57  34 
54  42    5 

3059 
9786 
9711 
9767 
9785 

105  42  42 
83*35  12 
47    5  28 
44  32  45 
53    7  18 

3067 
9798 
9793 
9779 
9803 

21 

Suw 

Pollux 

Regulus 

Jupiter 

Antares 

a  Aquilie 

W. 
W. 
W. 
W. 
E. 
E. 

113    4    2 
91  24  57 
55    3 '27 
52  24  38 
45  19    2 
95    1  34 

3136 
9869 

9785 
9840 
9801 
9909 

114  31  28 

92  58    5 
56  38  15 
53  58  14 
43  46  32 

93  35  27 

3149 
9873 
9795 
9859 
9909 
3919 

115  58  38 
94  :}0  58 
58  12  49 
55  31  35 
42  14  25 
92    9  32 

3163 
9884 
9807 
9889 
9999 
9993 

117  25  32 
96    3  37 
59  47    8 
57    4  42 
40  42  43 
90  43  50 

3175 
9806 
9818 
9874 
9948 
3933 

22 

Sew 

Pollux 

Regulus 

W. 
W. 
W. 

124  36  23 

103  43  10 

67  a**  17 

3935 
9953 
9869 

126    1  51 
105  14  22 

69    8  16 

3946 
9964 
9878 

127  27    6 

106  45  20 
70  41    3 

3958 
9974 
9887 

128  52    7 

108  16    5 

72  13  38 

3968 
9985 
9feOG 

XVI. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

\i 

P.L. 

P.L. 

P.L. 

P.L. 

Name  and  Dlreetloo  1 

Midnight. 

of 

XVh. 

of  . 

xvnih. 

of 

XXIb. 

of 

? 

of  Oujeot. 

Diff. 

Diff. 

Diff. 

DIff. 

9 

aPegasi 

W. 

50  5^    5 

9669 

52  34  50 

9616 

5l  13  2:) 

9583 

55\52  4l 

9553 

Sun 

£. 

40  51  51 

9007 

39  la   5 

9581 

37  33  58 

9577 

35  54  31 

9564 

10 

Fomalbaut 

W. 

79  51  26 

9fta5 

81  32    4 

9508 

83  13    6 

94M 

84  54  31 

9477 

aPegasi 

W. 

64  19    8 

9489 

66    2  11 

9401 

67  45  45 

9380 

69  29  49 

9361 

Sun 

E. 

27  33    7 

95)5 

25  52  14 

95i0 

24  11  15 

9509 

22  30  14 

9519 

14 

Suw 

W. 

29  36  33 

9384 

31  20  30 

9387 

33    4  23 

9309 

34  48    9 

9308 

Re;;ulii8 

£. 

a5  17  25 

9065 

33  25  17 

9066 

31  33  25 

9677 

29  41  50 

9069 

Jupiter 

E. 

37    2  48 

9100 

a5  n  48 

9111 

33  21    5 

9199 

31  30  40 

9136 

Spica 

E. 

88  48  23 

9044 

86  55  57 

9053 

85    3  45 

9069 

83  11  47 

9079 

15 

Suw 

W. 

43  24  18 

9444 

45    6  50 

9455 

46  49    6 

&467 

48  31     5 

9481 

Jupiter 

E. 

22  24  18 

9994 

20  36  26 

9949 

18  49  11 

9976 

17    2  40 

9314 

Spica 

E. 

73  56    0 

9199 

72    5  45 

9149 

70  15  50 

9155 

68  26  15 

9169 

16 

Suw 

W. 

56  56    9 

9&54 

58  36    7 

9569 

60  15  44 

9585 

61  55    0 

9601 

Pollux 

W. 

32  36    9 

9997 

34  16  45 

9517 

35  57  35 

9510 

37  38  34 

9507 

Spica 

E. 

59  23  45 

9945 

57  36  24 

9960 

55  49  26 

9976 

54    2  51 

9999 

Antarea 

E. 

105    3    1 

9990 

103  10  47 

9305 

101  30  55 

9390 

99  45  24 

9335 

17 

Suw 

W. 

70    5  40 

9886 

71  42  39 

9703 

73  19  15 

9790 

74  55  28 

9738 

Pollux 

W. 

46    3  36 

9589 

47  44  18 

9530 

49  24  50 

9536 

51    5  10 

9546 

Spica 

E. 

45  16    7 

9379 

43  32    2 

9396 

41  48  22 

9415 

40    5    8 

9433 

Antares 

E. 

91    3  26 

'    9415 

89  20  12 

9431 

87  37  21 

9448 

85  54  54 

9464 

18 

Suw 

W. 

82  50  47 

9895 

84  24  43 

9849 

85  58  16 

9859 

87  31  27 

9676 

Pollux 

w. 

59  23  15 

9804 

61    2    4 

9616 

62  40  37 

9699 

64  18  53 

9649 

Spica 

E. 

31  35  31 

9596 

29  54  57 

9546 

28  14  51 

9568 

26  35  13 

9501 

Aiitares 

E. 

77  28  31 

9546 

75  48  25 

9566 

74    8  43 

9583 

72  29  24 

9600 

19 

Suw 

W. 

95  12    2 

9956 

96  43    7 

9975 

98  13  51 

9901 

99  44  15 

3006 

Pollux 

w. 

72  25  48 

9707 

74    2  18 

9790 

75  38  31 

9734 

77  14  26 

9747 

Reguliis 

w. 

a5  44  23 

9639 

37  22a5 

9646 

39    0  28 

9650 

40  38    3 

9679 

Jupiter 

w. 

33  20  32 

9660 

34  57  26 

9703 

36  34    2 

97J6 

38  10  21 

9799 

Autarea 

E. 

64  18  36 

9684 

62  41  35 

9701 

61    4  56 

9718 

59  28  40 

9735 

20 

Suw 

w. 

107  11  32 

3081 

108  40    5 

3005 

110    8  21 

3109 

111  36  20 

3193 

Pollux 

w. 

85    9  42 

9611 

86  43  55 

9894 

88  17  52 

9836 

89  51  33 

9849 

Regulua 

w. 

48  41  37 

9736 

50  17  29 

9748 

51  53    5 

9781 

53  28  24 

97rj 

Jupiter 

w. 

46    7  40 

9799 

47  42  19 

9805 

49  16  41 

9817 

50  50  47 

9698 

Autarea 

E. 

51  32  54 

9890 

49  58  52 

9836 

48  25  13 

9855 

46  51  56 

98rj 

21 

Suw 

W. 

118  52  11 

3188 

120  18  35 

3199 

121  44  45 

39)1 

123  10  41 

3993 

Pollux 

W. 

d7  36    1 

9908 

99    8  10 

9990 

100  40    4 

9931 

102  11  44 

9949 

llegulus 

W. 

61  21  13 

9898 

62  55    4 

9839 

64  28  41 

9849 

66    2    5 

9850 

Jupiter 

W. 

58  37  34 

9865 

60  10  12 

9805 

61  42  37 

9905 

63  14  50 

9915 

Aiitares 

E. 

39  11  25 

9060 

37  40  33 

9991 

36  10    9 

3014 

34  40  13 

3036 

a  AquiloB 

E. 

89  18  20 

3944 

87  53    3 

3956 

86  28    0 

3960 

85    3  12 

3981 

22 

Suw 

W. 

130  16  56 

3978 

131  41  33 

3988 

133    5  57 

3300 

134  30    9 

3300 

Pollux 

W. 

109  46  36 

9906 

111  16  54 

3006 

1 12  46  59 

3017 

114  16  51 

3098 

Regulua 

W. 

73  46    2 

9906 

75  18  15 

9913 

76  50  17 

9991 

78  22    9 

9930 

108 
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6BEENWICH  MEAN  TIME. 

LUNAB  DISTANCES. 

1 

Kame  and  DireoUon 

Noon. 

P.L. 
of 

mh. 

P.L, 
of 

•Vlk. 

P.L. 
of 

EP>. 

P.L. 
of 

of  Object. 

Diflf, 

Diff. 

Diff. 

Diff. 

22 

JUPITEE 

W. 

614^50 

S995 

6^18  37 

9935 

67  50  12 

9943 

69  2136 

9953 

Antores 

E. 

33  10  47 

9064 

31  41  53 

3091 

30  13  33 

3193 

28  45  51 

3157 

a  AquiliB 

E. 

83  38  38 

3093 

82  14  18 

3306 

80  50  13 

3319 

79  26  23 

3339 

23 

Regulus 

W. 

79  53  50 

9938 

.81  25  21 

9945 

82  56  43 

9951 

84  27  57 

9058 

Jupiter 

W. 

76  55  49 

9904 

78  26    9 

3009 

79  56  19 

3009 

81  26  20 

3016 

Spica 

W. 

26  31     1 

9979 

28    1  40 

9989 

29  32  15 

9965 

31    2  46 

9969 

a  Aquil» 

E. 

72  31  18 

3408 

71    9  10 

3493 

.  69  47  19 

3439 

68  25  47 

3457 

Fomalhaut 

E. 

104  29  56 

3397 

103    6  16 

3331 

101  42  40 

3333 

100  19    7 

3337 

24 

Regulus 

W. 

92    1  59 

9990 

98  32  24 

9996 

95    2  42 

3001 

96  32  53 

3006 

Jupiter 

W. 

88  54  22 

3048 

90  23  35 

3054 

91  52  41 

3060 

93  21  40 

3065 

Spicti 

w. 

38  34    8 

3009 

40    4    9 

3014 

41  34    5 

3018 

43    3  56 

3099 

a  Aquil» 

E. 

61  43  21 

3&57 

6024    0 

3581 

59    5    5 

3606 

57  46  37 

3639 

Fomalhaut 

E. 

93  22  26 

3357 

91  59  20 

3369 

90  36  20 

3367 

89  13  fHi 

3373 

a  Pegasi 

E. 

108  42  32 

3943 

107  17  14 

3945 

105  51  58 

3947 

104  26  44 

3949 

25 

Regulus 

W. 

104    2  16 

3030 

105  31  52 

9034 

107    1  22 

3038 

108  30  47 

3049 

Jupiter 

W. 

100  45    0 

3089 

102  13  23 

3093 

103  41  41 

3007 

105    9  54 

3101 

Spica 

W. 

50  31  58 

3040 

52    1  21 

3043 

53  30  40 

3047 

54  59  55 

3050 

a  Aquilie 

E. 

51  21  50 

3789' 

50    6  36 

3897 

48  52    2 

3869 

47  38  11 

3914 

Fomalhaut 

E. 

82  20  35 

3404 

.80  58  23 

3411 

79  36  19 

3418 

78  14  23 

3496 

a  Pegasi 

E. 

97  21  13 

3960 

95  56  15 

3964 

94  31  21 

3966 

93    6  30 

3970 

26 

Jupiter 

W. 

112  29  52 

3118 

113  57  40 

3191 

115  25  24 

31S4 

116  53    5 

3197 

Spica 

W. 

02  25  14 

3064 

63  54    8 

3065 

65  23    0 

3068 

66  51  49 

3070 

Antares 

W. 

18  44  50 

3633 

20    2  59 

3551 

21  22  27 

3401 

22  43    1 

3449 

a  Aqui]» 

E. 

41  41  28 

4904 

40  33    6 

4980 

39  25  55 

4364 

38  20    1 

4457' 

Fomalhaut 

E. 

71  27    5 

3471 

70    6    9 

3489 

68  45  25 

3403 

67  24  63 

3505 

a  Pegasi 

E. 

86    3  13 

3987 

84  38  46 

3991 

83  14  24 

3994 

81  50    6 

3990 

27 

Spica 

W. 

74  15  19 

3078 

75  43  56 

3070 

77  12  31 

9080 

78  41     5 

9081 

Antares 

w. 

29  36  51 

3997 

31     1    6 

3979 

32  25  42 

3964 

33  50  36 

3950 

Fomalhaut 

E. 

60  45  44 

3575 

59  26  43 

8599 

58    8    0 

3610 

56  49  37 

3689 

a  Pegasi 

E. 

74  49  52 

3391 

73  26    5 

3397 

72    2  25 

3339 

70  38  51 

3338 

28 

Spica 

W. 

86    3  46 

3089 

87  32  17 

3089 

89    0  49 

3069 

90  29  21 

3081 

Antares 

W. 

40  58  32 

3901 

42  24  40 

3194 

43  50  56 

3188 

45  17  20 

3181 

Fomalhaut 

E. 

50  23  25 

3759 

49    7  33 

3783 

47  52  13 

3817 

46  37  28 

3853 

a  Pegasi 
a  Arietis 

E. 

63  42  50 

3379 

62  20    2 

3380 

60  57  23 

3389 

59  34  54 

3309 

E. 

.  106  44  21 

3193 

105  18    3 

3191 

103  51  43 

3189 

102  25  21 

3187 

29 

Spica 

W. 

97  52  16 

3076 

99  20  55 

3073 

100  49  37 

3071 

102  18  22 

3060 

Antares 

w. 

52  31    8 

3153 

53  58  13 

3148 

55  25  24 

3143 

56  52  41 

3138 

Fomalhaut 

E. 

40  34  18 

4100 

39  24  16 

4165 

38  15  17 

4938 

37    7  27 

4391 

a  PegOB] 

E. 

52  45  26 

3457 

51  24  14 

3471 

50    3  18 

3488 

48  42  41 

3506 

a  Arietis 

E. 

95  12  55 

3177 

93  46  18 

3175 

92  19  39 

3173 

90  52  57 

3171 

30 

Antares 

W. 

64  10  38 

3113 

65  38  32 

3108 

67    632 

3109 

68  34  39 

3006 

aPe^i 
a  Arietis 

E. 

42    5  11 

3696 

40  47    5 

3659 

39  29  34 

3695 

38  12  42 

3736 

E. 

as  38  45 

3157 

82  11  44 

3154 

80  44  40 

3159 

79  17  33 

3149 

Aldebaran 

E. 

116  30  49 

3043 

115    1  30 

3040 

113  32    7 

3036 

112    2  39 

3039 

Suit 

is. 

146  43  45 

3461 

145  22  37 

3453 

144    1  20 

3445 

142  39  54 

3438 

xvm. 
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GBEENWICH  MEAN  TIME. 

LUNAB  DISTANCES. 

^1 

N«m6  and  Direetton 
of  Oldeot. 

Midnight. 

P.L. 

of 
Dlff. 

XVh. 

P.L. 
of 

Diff. 

XVlUb. 

P.L. 

of 

Dlff. 

XXlh. 

P.L. 
of 

Diff. 

22 

Jupiter 

W. 

70  52  4§ 

9909 

72  23  49 

9970 

73  54  39 

9978 

75  25  19 

9966 

Antarea 

£. 

27  18  50 

3194 

25  52  34 

3938 

24  27  10 

3988 

23    2  44 

3345 

a  Aquilca 

£. 

78    2  49 

3346 

76  39  31 

3361 

75  16  30 

3375 

73  53  45 

3391 

23 

Regulus 

W. 

85  59    2 

9965 

87  29  54 

9979 

89    046 

9978 

90  31  26 

9964 

Jupiter 

W. 

82  56  13 

3093 

84  25  57 

3030 

85  55  33 

3036 

87  25    1 

3049 

Spica 

W. 

32  33  12 

9993 

34    333 

.    9997 

35  33  50 

3001 

37    4    2 

3005 

&  AquiliB 

E. 

67    4  35 

3476 

65  43  44 

3495 

64  23  14 

3515 

63    3    6 

3535 

Fomalhaut 

E. 

96  55  38 

3340 

97  32  13 

3344 

96    8  53 

3348 

94  45  37 

3350 

24 

ReguluB 

W. 

98    2  58 

3011 

99  32  57 

3017 

101    2  49 

3099 

102  32  35 

3096 

Jupiter 

W. 

94  50  32 

3070 

96  19  18 

3075 

97  47  58 

3060 

99  16  32 

3085 

Spica 

W. 

44  33  42 

3006 

46    3  23 

3000 

47  32  59 

3033 

49    2  31 

3087 

o  AquilflB 

E. 

56  28  37 

3659 

55  11    6 

3669 

53  54    7 

3790 

52  37  41 

3753 

Fomalhaut 

E. 

87  50  38 

3378 

86  27  56 

3384 

85    5  21 

3301 

&3  42  54 

3398 

aPegasi 

E. 

103    1  33 

3951 

101  36  24 

39S3 

100  11  18 

3955 

98  46  14 

3858 

25 

ReguluB 

W. 

no  0  8 

3045 

111  29  25 

3049 

112  58  37 

3058 

114  27  45 

3066 

Jupiter 

W. 

106  38    2 

3105 

108    6    6 

3109 

109  34    5 

3119 

111    2    0 

3114 

Spica 

W. 

5629    6 

3053 

57  58  13 

3056 

59  27  17 

3069 

60  56  17 

3061 

a  AquiliB 

E. 

46  25    5 

3969 

45  12  48 

40)5 

44    1  23 

4073 

42  50  55 

4136 

Fomnlhaiit 

E. 

76  52  36 

3434 

75  30  58 

3443 

74    9  30 

3459 

72  48  12 

3469 

a  Pegaai 

E. 

91  41  43 

3973 

90  17    0 

3976 

88  52  20 

9979 

87  27  44 

3963 

26 

Jupiter 

W. 

118  20  42 

3199 

119  48  16 

3131 

121  15  48 

3133 

122  43  18 

3134 

Spica 

W. 

68  20  35 

3079 

69  49  19 

3073 

71  18    1 

3075 

72  46  41 

3077 

Antares 

W. 

24    4  30 

3409 

25  26  44 

3370 

26  49  35 

3341 

28  12  59 

3317 

aAquilcB 

E. 

37  15  31 

4559 

36  12  31 

4673 

35  11     9 

4801 

34  11  34 

4945 

Fomalhaut 

E. 

66    4  34 

3517 

64  44  29 

3530 

63  24  38 

3544 

62    5    3 

3559 

aPegasi 

E. 

80  25  53 

3303 

79    1  45 

8307 

77  37  42 

3319 

76  13  44 

3317 

27 

Spica 

W. 

80    938 

3061 

81  38  11 

3089 

83    6  43 

3069 

84  35  15 

3069 

Antares 

W. 

35  15  46 

3938 

36  41  10 

3998 

38    6  46 

3918 

39  32  34 

3909 

Fomalhaut 

E. 

55  31  34 

3649 

54  13  53 

3673 

52  56  37 

3697 

51  39  47 

3794 

a  Pegaai 

E. 

69  15  24 

3345 

67  52    4 

3351 

66  28  51 

3358 

05    5  46 

3965 

28 

Spica 

W. 

91  57  54 

3080 

93  26  28 

3079 

94  55    3 

3078 

96  23  39 

3078 

Antnres 

W. 

46  43  52 

3175 

48  10  31 

3109 

49  37  17 

3164 

51    4    9 

3158 

Fomalhaut 

E. 

45  23  20 

3893 

44    9  53 

3937 

42  57  11 

3986 

41  45  18 

4040 

a  Pcgasi 

E. 

58  12  36 

3408 

56  50  29 

3419 

55  28  34 

3431 

54    6  53 

3444 

aArietis 

E. 

100  58  56 

3185 

99  32  29 

3183 

98    6    0 

3189 

96  39  29 

3179 

29 

Spica 

W. 

103  47    9 

3067 

105  15  59 

3065 

106  44  52 

3009 

108  13  48 

3060 

Antares 

W. 

58  20    4 

3133 

59  47  33 

3)99 

61  15    8 

3193 

62  42  50 

3118 

Fomalhaut 

E. 

36    0  54 

4414 

34  55  45 

4517 

33  52    8 

4633 

32  50  12 

4765 

a  Pegaai 
aArietis 

E. 

47  22  23 

3595 

46    2  27 

3547 

44  42  55 

3571 

43  23  49 

3597 

E. 

89  26  13 

3168 

87  59  26 

3166 

86  32  36 

3163 

85    5  42 

3160 

30 

Antares 

W. 

70    2  53 

3001 

71  31  14 

3085 

72  59  42 

3078 

74  28  18 

3073 

a  Pegasi 

E. 

36  56  33 

3789 

35  41  12 

3835 

34  26  46 

3896 

3:3  13  22 

3965 

a  Arietis 

E. 

77  50  23 

3146 

76  23    9 

3149 

74  55  50 

3138 

73  28  27 

3135 

Aldebaran 

E. 

110  33    6 

3097 

109    3  27 

3099 

107  :33  42 

3018 

106    3  51 

3019 

Suit 

E. 

141  18  20 

3430 

139  56  37 

3493 

138  34  46 

3415 

137  12  46 

3408 

no 
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AT  GREENWICH  APPARENT  NOON. 

THE  SUN'S 

t 

1 

4 
1 
1 

•s 

1 

Sidereal 
Time  of 
Semi, 
diameter 
Passing 
Heiidian. 

Equation  of 

.      Time. 

to  be 

Added  to 

Apparent 

Time. 

Dlff  for 
IHonr. 

Appanst 
Bight  AMentloo. 

Dlff.  for 
IHoor. 

Apptrent 

Dlff.  for 
1  Hour. 

Semi, 
diameter. 

Wed. 
Thur. 
Frid. 

1 

2 
3 

b     m      • 
6  42  23.29 
6  46  31.19 
6  50  38.83 

I0I334 
10.3*23 
10.313 

N.23    5  37.8 
23     1  14.4 
22  56  26.9 

-I0.4C 
11. 4G 
12.47 

15  46'l8 
15  46.17 
15  46.16 

68!77 

68.73 
68.69 

3  34*05 
3  45.36 
3  56.41 

0*476 
0.465 
0.454 

Sat. 

SUN. 

Mod. 

4 
5 
6 

6  54  46.18 

6  58  53.22 

7  2  59.95 

10.300 
10.287 
10.273 

22  51  15.4 
22  45  40.0 
22  39  40.9 

-13.47 
14.46 
15.45 

15  46.16 
15  46.17 
15  46.18 

68.65 
68.60 
68.55 

4    7.18 
4  17.64 
4  27.78 

0.442 
0.429 
0.415 

Ill 

7 
8 
9 

7    7    6.33 
7  11  12.35 
7  15  17.98 

10.258 
10.242 
10.22G 

22  33  18.2 
22  26  32.1 
22  19  22.7 

-16.43 
17.40 
18.37 

15  46.19 
15  46.21 
15  46.23 

68.50 
68.45 
68.39 

4  37.58 
4  47.01 
4  56.06 

0.400 
0.384 
0.368 

Frid. 

Sat. 

SUN 

10 
11 
12 

7  19  23.21 
7  23  28.02 
7  27  ^.39 

10.209 
10.191 
10.172 

22  11  50.1 
22    3  54.6 
21  55  36.4 

-19.33 
20.28 
21.22 

15  46.26 
15  46.29 
15  46.33 

68.33 
68.27 
68.21 

5    4.71 
5  12.95 
5  20.74 

0.351 
0.333« 
0.314 

Mod. 
Tues. 
Wed. 

13 
14 
15 

7  31  36.28 
7  35  39.69 
7  39  42.60 

10.152 
10.132 
10.111 

21  46  55.7 
21  37  52.7 
21  28  27.6 

-22.15 

23.08 
24.00 

15  46.38 
15  46.43 
15  46.49 

68.14 
68.07 
68.00 

528.05 
5  34.88 
5  41.22 

0.294 
0.274 
0.253 

Thur. 

Frid. 

Sat. 

16 
17 
18 

7  43  44.99 
7  47  46.85 
7  51  48.17 

10.089 
10.067 
10.044 

21  18  40.4 
21     8  31.6 
20  58     1.3 

-24.91 
25.81 
26.69 

15  46.56 
15  46.63 
15  46.70 

67.93 
67.85 
67.78 

5  47.04 
5  52.33 
5  57.08 

0.231 
0.209 
0.186 

SUN. 

Mod. 

Tuea. 

19 
20 
21 

7  55  48.93 

7  59  49.12 

8  3  48.72 

10.020 
9.996 
9.971 

20  47    9.8 
20  35  57.5 
20  24  24.4 

-27.57 

28.44 
29.30 

15  46.78 
15  46.86 
15  46.95 

67.70 
67.62 
67.54 

6    1.27 

6    4.89 
6    7.93 

0.162 
0.138 
0.114 

Wed. 
Thur. 
Frid. 

22 
23 
24 

8    7  47.73 
8  11  46.16 
8  15  44.00 

9.947 
9.922 
9.898 

20  12  30.7 
20    0  16.8 
19  47  42.8 

-30.15 
30.99 
31.82 

15  47.04 
15  47.13 
15  47.23 

67.46 
67.38 
67.30 

6  10.39 
6  12.26 
6  13.54 

0.090 
0.065 
0.041 

Sat. 

SUN. 

Mod. 

25 
26 
27 

8  19  41.24 
8  23  37.87 
8  27  33.91 

9.873 
9.848 
9.823 

19  34  49.1 
19  21  35.8 
19    8    3.3 

-32.64 
33.45 
34.25 

15  47.33 
15  47.43 
15  47.54 

67.22 
67.14 
67.05 

6  14.23 
6  14.31 
6  13.78 

0.016 
0.009 
0.034 

Tues. 
Wed. 
Thur. 
Frid. 

28 
29 
30 
31 

8  31  29.36 
8  35  24.21 
8  39  18.46 
8  43  12.12 

9.798 
9.773 
9.748 
9.724 

18  54  11.8 
18  40     1.6 
18  25  33.0 
18  10  46.2 

-35.04 
35.81 
36.57 
37.32 

15  47.65 
15  47.76 
15  47.87 
15  47.99 

66.97 
66.88 
66.79 
66.70 

6  12.67 
6  10.97 
6    8.68 
6    5.79 

0.059 
0.084 
0.109 
0.134 

Sat. 

32 

8  47    5.19 

9.G99 

N.17  55  41.6 

-38.06 

15  48.11 

66.62 

6    2.31 

0.158 

KOT&— Th 
Tb 

«  meua  time  of  i«i 
e  aisn  —  praflsed 

nidiametei 
to  the  hot 

r  passing  ma.y  he  fonnd  hy  si 

ihtraoting  0-.19  fhmi  th 
IcatestfaAt  north  aecUnii 

»  sidereal  time, 
ktions  ore  deoreasing. 
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AT  GEEEIfWlCH  MEAN  NOON. 

THE 

SUN'S    • 

t 

1 

t 

1 

Equation  of 

Time. 

to  be 
Snbtracted 

ftom 
Mean  Time. 

Dili:  for 
IHonr. 

8id«rMl 

or 

Bli^tAMMidon 

of 

Komi  Son. 

Bight  AwutioB. 

IMfl:  for 
IHoor. 

Appiirent 

Dlif.  for 
1  Hour. 

Wed. 

1 

h     m       < 

6  42  22.67 

lo!333 

N.23    5  38.4 

-10!46 

3  34!b2 

0.476 

6  38  48.65 

Thur. 

2 

6  46  30.54 

10.385J 

23     1  15.1 

11.46 

3  45.33 

0.465 

6  42  45.21 

Frid. 

3 

6  50  38.15 

10.31  J 

22  56  27.7 

12.47 

3  56.38 

0.454 

6  46  41.77 

Sat 

4 

6  54  45.47 

10.299 

22  51  16.3 

-13.47 

4    7.15 

0.442 

6  50  38.32 

Sun. 

5 

6  58  52.48 

10.286 

22  45  41.1 

14.46 

4  17.61 

0.429 

6  54  34.87 

MOQ. 

6 

7    2  59.18 

10.272 

22  39  42.1 

15.45 

4  27.75 

0.415 

6  58  31.43 

Tuea. 

7 

7    7    5.54 

10.257 

22  33  19.5 

-16.43 

4  37.55 

0.400 

7    2  27.99 

Wed, 

8 

7  11  11.53 

10.241 

22  26  33.5 

17.40 

4  46.98 

0.384 

7    6  24.55 

Thur. 

9 

7  15  17.13 

10.225 

22  19  24.2 

18.37 

4  56.03 

0.368 

7  10  21.10 

Frid. 

10 

7  19  22.84 

10.208 

22  11  51.8 

-19.33 

5    4.68 

0.351 

7  14  17.66 

Sat 

11 

7  23  27.13 

10.190 

22    3  56.5 

20.28 

5  12.92 

0.333 

7  18  14.21 

Sun. 

12 

7  27  31.48 

10.171 

21  55  38.3 

21.22 

5  20.71 

p.314 

7  22  10.77 

Mod. 

13 

7  31  35.35 

10.151 

21  46  57.7 

-22.15 

5  28.02 

0.294 

7  26    7.38 

Tues. 

14 

7  35  88.74 

10.131 

21  37  54.9 

23.08 

5  34.85 

0.274^ 

7  30    3.89 

Wed. 

15 

7  39  41.64 

10.110 

21  28  29.9 

24.00 

5  41.20 

0.253 

7  34    0.44 

Thur. 

16 

7  43  44.02 

10.068 

21  18  42.9 

-24.91 

5  47.02 

0.231 

7  87  57.00 

Frid. 

17 

7  47  45.86 

10.066 

21     8  34.2 

25.81 

5  52.31 

0.209 

7  41  53.55 

Sat 

18 

7  51  47.17 

10.043 

20  58    4.0 

26.69 

6  57.06 

0.186 

7  45  50.11 

Sun. 

19 

7  55  47.93 

10.019 

20  47  12.6 

-27.58 

6     1.26 

0.162 

7  49  46.67 

Mon. 

20 

7  59  48.10 

9.995 

20  36    0.4 

28.44 

6    4.88 

0.138 

7  53  43iJ2 

Tues. 

21 

8    3  47.69 

9.971 

20  24  27.4 

29.30 

6    7.92 

0.1  L4 

7  57  39.77 

Wed. 

22 

8    7  46.70 

9.947 

20  12  33.8 

-30.15 

6  10.37 

0.090 

8    1  86.33 

Thur. 

23 

8  11  45.13 

9.922 

20    0  20.0 

30.99 

6  12.25 

0.065 

8    5  32.88 

Frid. 

24 

8  15  42.97 

9.898 

19  47  46.1 

31.82 

6  13.53 

0.041 

8    9  29.44 

Sat 

25 

8  19  40.21 

9.873 

19  34  52.5 

-32.64 

6  14.22 

0.016 

8  13  25.99 

Sun. 

26 

8  23  36.85 

9.848 

19  21  39.3 

33.45 

6  14.30 

0.009 

8  17  22.55 

Mon. 

27 

8  27  32.89 

9.823 

19    8    6.9 

34.25 

6  13.78 

0.034 

8  21  19.11 

Tues. 

28 

8  31  28.34 

9.798 

18  54  15.5 

-35.04 

6  12.67 

0.059 

8  26  15.67 

Wed. 

29 

8  35  23.20 

9.773 

18  40    5.4 

35.80 

6  10.97 

0.084 

8  29  12.23 

Thur. 

30 

8  39  17.46 

9.748 

18  25  36.9 

36.57 

6    8.68 

0.109 

8  83    8.78 

Frid. 

31 

8  43  11.13 

9.724 

18  10  50.1 

37.32 

6    5.80 

0.134 

8  37    5.33 

Sat. 

32 

8  47    4.21 

9.699 

N.  17  55  45.5 

-38.06 

6    2.32 

0.158 

8  41     1.89 

N0TK.—T11 
Tl 
9,Ti 

le  aemidiameter  for  mean  noon 
le  sign  —  prefixed  to  the  hour] 

may  be  aaeamed  the  same  as  t 

bat  for  apparent 
BS  that  north  dec 

noon. 

DUr.  for  1  Hour, 
+  9>.8565. 
(TkUoin.) 
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AT  OBEENWICH  MEAN  NOON. 

THE  SUN'S 

1 
•s 

1- 

1 
1 

logarithm 

of  the 

BMltiM  Veotor 

of  the 

Bwth. 

DUtfor 
IHonr. 

UeMiTiaM 

of 

BIderaal  Noea. 

TBUB  LONOITITDX. 

DIff.  for 
IHonr. 

LATITUDE. 

A 

V 

1 

2 
3 

182 
183 
184 

9^  44'  32'!5 

100  41  43.6 

101  88  55.0 

1           It 

44    7.3 
41  18.2 
38  29.3 

149!.'90 
142.97 
143.U6 

+  0^61 
0.49 

0.36 

0.0072056 
0.0072093 
0.0072113 

+    1.9 

1.2 

+   0.4 

h      m      .       - 
17  18  20.77 
17  14  24.86 
17  10  28.95 

4 
5 
6 

185 
186 
187 

102  36    6.6 

103  33  18.6 

104  30  31.0 

35  408 
32  52.7 
30    5.0 

149.99 
143.01 
143.09 

+  0.22 
+  0.09 
-0.02 

0.0072113 
0.0072093 
0.0072052 

-   0.4 
1.3 
2.2 

17    6  33.04 
17    2  37.13 
16  58  41.22 

7 
8 
9 

188 
189 
190 

105  27  43.6 

106  24  56.9 

107  22  10.4 

27  17.6 
24  30  5 
21  43.8 

143.04 
143.05 
143.07 

-0.11 
0.19 
0.24 

0.0071989 
0.0071903 
0.0071791 

-   3.1 
4.1 
5.1 

16  54  45.31 
16  50  49.40 
16  46  58.49 

10 
11 
12 

191 
192 
193 

108  19  24.3 

109  16  38.6 

110  13  53.2 

18  57.6 
16  11.8 
13  26.3 

143.08 
143.10 
143.11 

-0.25 
0.25 
0.20 

0.0071653 
0.0071490 
0.0071801 

-   6.2 
7.3 

8.4 

16  42  57.58 
16  89     1.67 
16  85    5.76 

13 
14 
15 

194 
195 
196 

111  11     8.2 

112  8  23.4 

113  5  38.8 

10  41.0 
7  56.0 
5  11.2 

143.13 
143.14 
143.15 

-0.14 
-0.03 
+  0.07 

0.0071086 
0.0070844 
0.0070577 

-   9.5 
10.6 
11.6 

16  31     9.85 
16  27  13.94 
16  28  18.03 

16 
17 

18 

197 
198 
199 

114    2  54.5 

114  60  10.4 

115  57  26.5 

2  26.7 
59  42.5 
56  58.5 

143.16 
143.17 
143.18 

+  0.19 
0.32 
0.45 

0.0070285 
0.0069969 
0.0069631 

-12.6 
13.6 
14.5 

16  19  22.12 
16  15  26.21 
16  11  80.30 

19 
20 
21 

200 
201 
202 

116  54  42.9 

117  51  59.5 

118  49  16.4 

54  14.7 
51  31.2 
48  48.0 

143.19 
143.20 
143.21 

+  0.58 
0.68 
0.78 

0.0069271 
0.0068891 
0.0068492 

-15.4 
16.2 
17.0 

16    7  84.88 
16    8  38.47 
15  59  42.56 

22 
23 
24 

203 
204 
205 

119  46  33.7 

120  43  51.4 

121  41     9.5 

46    5.1 
43  22.7 
40  40.7 

143.22 
143.24 
143.2C 

+  0.85 
0.88 
0.88 

0.0068076 
0.0067645 
0.0067199 

-17.7 
18.3 
18.9 

15  55  46.66 
15  51  50.75 
15  47  54.84 

25 
26 
27 

206 
207 
208 

122  38  28.2 

123  85  47.5 

124  33    7.6 

37  59.2 
35  18.3 
32  38.3 

143.29 
143.32 
143.35 

+  0.85 
0.80 
0.73 

0.0066788 
0.0066263 
0.0065776 

-19.5 
20.0 
20.5 

15  48  58.98 
15  40    8.02 
15  36    7.11 

28 
29 
30 
31 

209 
210 
211 
212 

125  30  28.5 

126  27  50.3 

127  25  13.0 

128  22  36.7 

29  59.1 
27  20.8 
24  43.3 
22    6.9 

143.38 
143.42 
143.46 
143.51 

+  0.62 
0.49 
0.36 
0.22 

0.0065277 
0.0064765 
0.0064240 
0.0063700 

-21.0 
21.6 
22.2 

22.8 

15  82  11.20 
15  28  15.29 
15  24  19.88 
15  20  23.47 

32 

213 

129  20     1.6 

19  81.7 

143.56 

+  0.09 

0.0063145 

-23.4 

15  16  27.56 

NoTB.— The  nomben  in  oolnmn 
the  mean  equinox  of  Joi 

anuy  CO. 

e  equinox  of  the  date;  in  ooloi 

nnX'.to 

'vm.  for  1  Hoar, 
—  9'.8296. 
(TaUe  n.) 
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GREENWICH  MEAN  TIME. 

THE 

MOON'S 

1 

SBMtDIAiatTBB. 

HOBIZONTAL  PARALLAX. 

VPPEB  TBAMIUT. 

AGE. 

KOOB. 

Mtdni^t 

Hoon. 

I>ur.  fiir 
IHonr. 

Kldnighk 

DUr.  ftnr 
IHoar. 

GrMBwloh. 

Diff.  Ito 
IHonr. 

Noon. 

1 

2 
3 

14  52"5 

14  59.1 

15  7.7 

14  55"5 

15  3.1 
15  12.9 

54' 28:5 

54  52.7 

55  24.5 

+  0.85 
1.16 
].49 

64' 39:7 
55    7.6 
55  43.4 

+  I'.OI 
1.38 
1.65 

h      m 

15  29.8 

16  14.1 
16  58.8 

m 

1.85 
1.85 
1.88 

d 
18.6 

19.6 
20.6 

4 
& 
6 

15  18.5 
15  31.2 
15  45.5 

15  24.7 
15  38.2 
15  53.0 

56    4.1 

56  50.9 

57  43.3 

+  1.80 
2.07 
2.27 

66  26.7 
57  16.5 
68  10.9 

*  1.95 
8.18 
8.31 

17  44.7 

18  32.4 

19  22.9 

1.04. 
8.04 
8.17 

21.6 
22.6 
23.6 

7 
8 
9 

16    0.6 
16  15.2 
16  28.6 

16    8.1 
16  22.3 
16  34.2 

58  38.8 

59  33.2 

60  21.7 

+  8.32 
2.17 
1.81 

69    6.4 

59  58.5 

60  42.0 

•(•8.87 
8.03 
1.55 

20  16.8 

21  14.4 

22  16.1 

8.33 
8.47 

8.58 

24.6 
26.6 
26.6 

10 
11 
18 

16  38.7 
16  44.4 
16  44.7 

16  42.2 
16  45.2 
16  42.8 

60  58.8 

61  19.4 
61  20.7 

+  1.22 
+  0.47 
-0.36 

61  11.4 
61  22.6 
61  13.8 

•fO.ee 

•1-0.05 
-0.77 

23  17.6 

i 
0  20.0 

8.63 
8.67 

27.6 

28.6 

0.3 

13 
14 
15 

16  89.7 
16  80.0 
16  16.8 

16  35.3 
J6  23.7 
16    9.4 

61    2.2 
60  26.5 
59  38.3 

-1.14 

1.78 
2.18 

60  46.3 
60    8.6 
59  11.2 

-1.48 
8.01 
8.30 

1  20.6 

2  18.2 

3  12.6 

8.46 
3.33 
3.80 

1.8 
2.3 
3.3 

16 
17 
18 

16     1.8 
15  46.3 
15  31.6 

15  54.0 
15  88.8 
15  24.7 

58  48.1 
57  46.3 
56  52.1 

-2.36 
2.33 
2.16 

68  14.6 
57  18.7 
56  27.0 

-8.36 
8.86 
S.08 

4    4.1 

4  68.4 

5  41.2 

8.09 
8.08 
1.97 

4.3 
6.3 
6.3 

19 
20 
21 

15  18.4 
15    7.2 
14  58.3 

15  12.5 
15    2.5 
14  54.7 

56    8.6 
55  22.6 
54  50.0 

-1.87 
1.54 
1.18 

55  42.1 
55    5.2 
54  36.8 

-1.71 
1.36 
I.OI 

6  28.2 

7  16.1 

8  2.1 

1.95 
1.95 
1.96 

7.3 
8.3 
9.3 

22 
23 
24 

14  51.7 
14  47.3 
14  44.9 

14  49.2 
14  45.9 
14  44.4 

54  26.7 
54    9.5 
54    0.6 

-0.84 

0.S2 

-0.23 

54  16.6 
54    4.2 

58  58.7 

-0.67 

0.37 

-  0.10 

8  49.8 

9  86.7 
10  24.2 

1.97 
1.98 
1.97 

10.8 
11.8 
12.3 

25 
26 
27 

14  44.3 
14  45.2 
14  47.6 

14  44.5 
14  46.2 
14  49.3 

63  58.8 
54     1.8 
54  10.6 

+  0.02 
0.26 
0.47 

53  69.3 

54  5.5 
64  16.9 

•(■0.14 
0.37 
0.57 

11  11.3 

11  67.8 

12  43.6 

1.95 
1.98 
1.89 

13.8 
14.3 
15.3 

28 
29 
80 
31 

14  51.4 

14  56.5 

15  3.0 

16  11.0 

14  53.8 

14  59.6 

15  6.8 
15  15.5 

54  24.5 
54  43.3 

65  7.2 

66  36.4 

+  0.68 
0.88 
1.11 
1.33 

64  33.3 

54  54.6 
66  21.1 

55  53.0 

•(■0.78 
1.00 
1.38 
1.44 

13  28.5 

14  13.1 

14  57.6 

15  42.6 

1.86 
1.85 
1.86 
1.00 

16.3 
17.3 
18.3 
19.3 

32 

15  20.4 

15  25.7 

66  11.0 

+  1.56 

56  30.4 

■f  1.67 

16  28.9 

1.96 

20.8 

>. 
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GEEENWIOH  MEAN  TIME. 

1 

THE  MOON'S  RIGHT  ASCENSION  AND  DECT.TNATION. 

Hoorl 

Right  ABoenaioiL 

Diir.for 
1  Minute. 

DeoUoUioii. 

DUKfor 
IMinato. 

Hour. 

RightAMeiuioB. 

Difllfor 
1  Minute. 

■ 

Dili,  for 
1  Minute. 

WEJ 

[)NESI 

)AT  I. 

FRIDAY  3. 

b    m     • 

« 

O          1         II 

$1 

h    m     B 
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9.957 

18 

7  25  27.96 

9.6478 

17  17    4.2 

4.981 

19 

5  20  30.45 

9.0950 

18    8    2.4 

9.197 

19 

7  28    6.76 

9.6454 

17  12  43.5 

4.410 

20 

5  23    8.10 

9.6990 

18  10    6.1 

1J06 

20 

7  30  45.41 

9.6499 

17    8  15.0 

4.538 

21 

5  25  45.93 

9.6390 

18  12    1.9 

1.863 

21 

7  33  2;).91 

9.6404 

17    3  38.9 

4.066 

22 

5  28  23.94 

9.6350 

18  13  49.7 

1.730 

22 

7  36    2.26 

9.6378 

16  58  55.1 

4.799 

23 

5  31    2.13 

9.6376 

BIDAl 

N.18  15  29i» 
:  10. 

1.506 

23 

7  38  40.45 
ST 

9.6351 

JNDAl 

N.16  54    3.8- 
r  12. 

4.017 

0 

5  33  40.48 

9.6406 

N.18  17    1.2 

1.469 

0 

7  41  T8.47 

9.6399 

N.16  49    5.0 

5.049 

1 

5  36  18.^)9 

9.6431 

18  18  24.9 

1.397 

1 

7  43  56.31 

9.0993 

16  43  58.8 

5.166 

2 

5  38  57.65 

9.6456 

18  19  40.5 

1.199 

2 

7  46  33.98 

9.0963 

16  38  45.1 

5.980 

3 

5  41  36.46 

9.6480 

18  20  47.9 

1.056 

3 

7  49  11.47 

9.6939 

16  33  24.1 

5.410 

4 

5  44  15.41 

9.6609 

18  21  47.2 

0.990 

4 

7  51  48.77 

9.6000 

16  27  55.9 

5.531 

5 

5  46  54.49 

9.6593 

18  22  38.3 

0.783 

5 

7  54  25.87 

9.6167 

16  22  20.4 

5.651 

6 

5  49  33.69 

9.6543 

18  23  21.2 

0.047 

6 

7  57    2.77 

9.6133 

16  16  37.8 

5.769 

7 

5  52  13.01 

9.6509 

18  23  55.9 

0.509 

7 

7  59  39.46 

9.6006 

16  10  48.1 

5.887 

8 

5  54  52.44 

9.6581 

18  24  22.3 

0.371 

8 

8    2  15.95 

9.60G4 

16    4  51.4 

6.003 

9 

5  57  31.98 

9.6598 

18  24  40.4 

0.933 

9 

8    4  52.23 

9.6098 

15  58  47.8 

6.118 

10 

6    0  11.62 

9.6613 

18  24  50.3 

•»-0U)95 

10 

8    7  28.29 

9.5991 

15  52  37.3 

6.939 

11 

6    2  51.34 

9.6098 

18  24  51.8 

-0.044 

11 

8  10    4.12 

9.5053 

15  46  20.0 

6.344 

12 

6    5  31.15 

9.6649 

18  24  45.0 

0.183 

12 

8  12  39.72 

9.5914 

15  39  56.0 

6.456 

13 

6    8  11.04 

9.6654 

18  24  29.9 

0.399 

13 

8  15  15.09 

9.5675 

15  33  25.3 

6.507 

14 

6  10  51.00 

9UI066 

18  24    6.4 

0.461 

14 

8  17  50.22 

9.5836 

15  26  48.0 

6Ur76 

15 

6  13  31.02 

9.6674 

18  23  34.6 

0.600 

15 

8  20  25.12 

9.5796 

15  20    4.2 

6.783 

16 

6  16  11.09 

9.6689 

18  22  54.4 

0.740 

16 

8  22  59.77 

9J&754 

15  13  14.0 

6.890 

17 

6  18  51.20 

9.6689 

18  22    5.8 

0.870 

17 

8  25  34.16 

9.5711 

15    6  17.4 

6.906 

18 

6  21  31.35 

9.6695 

18  21     8.9 

1.016 

18 

8  28    8.30 

9Ji660 

14  59  14.5 

7.100 

19 

6  24  11.54 

9.6700 

18  20    3.6 

1.157 

19 

8  30  42.19 

9Ji696 

14  52    5.4 

7.909 

20 

6  26  51.75 

9.6703 

18  18  50.0 

1.997 

20 

8  33  15.81 

9Ji5(« 

14  44  50.2 

7J03 

21 

6  29  31.98 

9.6706 

^  18  17  28.0 

1.437 

21 

8  35  49.17 

9.5538 

14  37  29.0 

7.403 

22 

6  32  12.22 

9.6707 

18  15  57.6 

1JS76 

22 

8  38  22.27 

9.5494 

14  30    1.8 

7.809 

23 

6  34  52.46 

901707 

18  14  18.9 

1.714 

23 

8  40  55.10 

9.5448 

14  22  28.7 

7.509 

24 

6  37  32.70 

9.0705 

N.18  12  31.9 

1.863 

24 

8  43  27.65 

9.5403 

N.I4  14  49.9 

7.604 

YHL 
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fiEBENWICH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

DUTfor 
1  Minute. 

Dfwliimtiim. 

Diff.for 
I  Minute. 

Hour. 

Bight  Asoenakm. 

D!ff.for 
1  Minute. 

1 
DiiZlfor; 
1  Minute. 

M< 

:>TsrDAr 

r  18. 

WEDNESDAY  16. 

0 

h    m     B 
8  43  27.65 

8 

9.5468 

N.14  14  49.9 

7UKM 

0 

h    m      B 
10  39  43.03 

B 

9.3037 

N.  6  42  31.3 

// 
10.503 

1 

8  45  59.93 

9.5357 

14    7    5.4 

7.780 

1 

10  42    1.11 

9.9990 

6  31  54.9 

10.619 

3 

8  48  31.93 

9.S910 

13  59  15.2 

7.883 

2 

10  44  18.91 

9.9944 

6  21  17.0 

10.643 

3 

8  51    3.65 

9.5983 

13  51  19.4 

7.075 

3 

10  46  36.44 

9.9608 

6  10  37.8 

10.665 

4 

8  53  35.09 

2J»I6 

13  43  18.2 

8UM5 

4 

10  48  53.69 

9.98Sa 

5  59  57.2 

10.687 

5 

8  56    6.24 

9.5189 

13  35  11.6 

8.154 

5 

10  51  10.67 

9.9807 

5  49  15.3 

10.708 

6 

8  58  37.11 

9.5191 

13  26  59.7 

8.949 

6 

10  53  27.38 

9.9769 

5  38  32.2 

10.797 

7 

9    1    7.69 

9.5079 

13  18  42.6 

8.398 

7 

10  55  43.82 

9J9718 

5  27  48.0 

10.745 

8 

9    3  37.98 

9.5093 

13  10  20.4 

8.419 

8 

10  58    0.00 

9.9675 

5  17    2.8 

10.709 

9 

9    6   -7.97 

9.4974 

13    1  53.2 

8.484 

9 

11    0  15.92 

9JI639 

5   6  ia6 

10.777 

10 

9    8  37.67 

9.4095 

12  5:)  21.1 

8.576 

10 

11    2  31.58 

9.9588 

4  55  29.5 

10.708 

11 

9  11    7.07 

9.4876 

12  44  44.1 

8.667 

11 

1 1     4  4a98 

9.9546 

4  44  41.6 

10.805 

IQ 

9  13  36.18 

9.4697 

12  36    2.3 

8.736 

12 

11    7    2.13 

9.9B04 

4  33  52.9 

10.817 

13 

9  16    4.99 

9.4777 

12  27  15.8 

8.819 

13 

11    9  17.02 

9.9469 

4  23    3.6 

10.807 

14 

9  18  a^50 

9.4797 

12  18  24.8 

8.887 

14 

11  11  31.67 

9.9491 

4  12  13.7 

10.837 

15 

9  21     1.71 

9.4676 

12    9  29.3 

80)68 

15 

11  13  46.07 

9J9379 

4    1  23.2 

10.845 

16 

9  23  29.61 

9.4695 

12    0  29.4 

0.035 

16 

11  16    0.22 

9.9938 

3  50  32.3 

10.858 

17 

9  25  57.21 

9.4575 

11  51  25.1 

0.107 

17 

11  18  14.13 

9.9908 

3  39  41.0 

10.868 

18 

9  28  24.51 

9.4594 

11  42  16.6 

9.178 

18 

11  20  27.80 

9.9958 

3  28  49.3 

10.863 

19 

9  30  51.50 

9.4473 

11  33    4.0 

0.944 

19 

11  22  41.23 

9.9910 

3  17  57.4 

10.867 

20 

9  33  18.19 

9.4493 

11  23  47.3 

0.319 

20 

11  24  54.43 

9.9I8I 

a    7    5.3 

10.870 

21 

9  35  44.58 

9.4373 

11  14  26.6 

9J77 

21 

11  27    7.40 

9.9143 

2  56  13.0 

10.879 

22 

9  38  10.66 

9.4399 

11     5    2.1 

9.440 

22 

11  29  20.14 

8^105 

2  45  20.7 

10.879 

23 

9  40  36.44 
TO 

9*4671 

:e5SDa 

N.IO  55  3a8 
T  14. 

0.509 

23 

11  31  32.66 
THl 

9.9067 

UBSDI 

N.  2  34  2a4 
LT  16. 

10.871 

0 

9  43    1.91 

9.4919 

N.IO  46    1.8 

9.563 

0 

11  33  44.95 

9.90D9 

N.  2  23  36.2 

10.860 

1 

9  45  27.07 

9.4168 

10  36  26.2 

0.^3 

1 

11  35  57.02 

9.1903 

2  12  44.2 

10.866 

2 

9  47  51.93 

9.4118 

10  26  47.1 

0.681 

2 

11  38    8.87 

9.1057 

2    1  52.3 

10.863 

3 

9  50  16.49 

9.4067 

10  17    4.5 

0.738 

3 

11  40  20.51 

9.1099 

1  51    0.6 

10.858 

4 

9  52  40.74 

9.4017 

10    7  18.6 

0.703 

4 

11  42  31.93 

9.1886 

1  40    9.3 

10.859 

5 

9  55    4.69 

9.3066 

9  57  29.4 

0.846 

5 

11  44  43.14 

9.1859 

1  29  18.4 

10.845 

6 

9  57  28.33 

9.3915 

9  47  37.1 

0.807 

6 

11  46  54.15 

9.1818 

1  18  27i) 

10.837 

7 

9  59  51.67 

9.3865 

9  37  41.7 

0.948 

7 

11  49    4.95 

9.1784 

1    7  37.9 

10.898 

8 

10    2  14.71 

9.3814 

9  27  43.3 

0.007 

8 

11  51  15.55 

9.1751 

0  56  48^ 

10.818 

9 

10    4  37.44 

9J763 

9  17  42.0 

10.045 

9 

11  53  25.96 

9.1718 

0  45  59.7 

10.808 

10 

10    6  59.87 

9.3713 

9    7  37.9 

10.009 

10 

11  55  m.\7 

9.1685 

0  25  11.6 

10.796 

11 

10    9  22.00 

9.3664 

8  57  31.0 

10.137 

11 

11  57  46.18 

9.1653 

0  24  24.2 

10.789 

12 

10  11  4a84 

9.3615 

8  47  21.5 

10.180 

12 

11  59  56.00 

9.1699 

0  13  37.7 

10.768 

13 

10  14    5.38 

9.3565 

8  37    9.4 

10.999 

13 

12    2    5.64 

9.1599 

N.  0    2  52.0 

10.754 

14 

10  16  26.62 

9.3515 

8  26  54i) 

10.969 

14 

12    4  15.10 

9.1561 

8.  0    7  52.8 

10.738 

15 

10  18  47.56 

9.3466 

8  16  38.0 

10.301 

15 

12    6  24.37 

9.1530 

0  18  36.6 

10.799 

16 

10  21    8.21 

9.3417 

8    6  18.8 

10.338 

16 

12    8  33.46 

9.1501 

0  29  19.4 

10.705 

17 

10  23  28.57 

9.3360 

7  55  57.3 

10.377 

17 

12  10  42.38 

9.1479 

0  40    1.2 

10.687 

18 

10  25  48.64 

9J391 

7  45  33.6 

10.419 

18 

12  12  51.13 

9.1444 

0  50  41.8 

10.667 

19 

10  28    8.42 

9.3999 

7  a5    7.9 

10.445 

19 

12  14  59.71 

9.1416 

1     1  21.2 

10.647 

20 

10  30  27.91 

9J994 

7  24  40.2 

10.477 

20 

12  17    8.12 

9.1388 

1  11  59.4 

10.696 

21 

10  32  47.11 

9.3177 

7  14  10.6 

10.508 

21 

12  19  ia37 

9.1369 

.    1  22  36.3 

10.604 

22 

10  35    6.03 

9.3130 

7    3  39.2 

10.537 

22 

12  21  24.46 

9.1335 

1  33  11.9 

10.589 

23 

10  37  24.67 

9.3063 

6  53    6.1 

10.506 

23 

12  23  3-2.39 

9.1309 

1  43  46.2 

10.560 

24 

10  39  43.03 

9.3037 

N.  6  42  31.3 

10.503 

24 

12  25  40.17 

9.1963 

S.  1  54  19.1 

10.536 
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IX. 


GEBBNWIOH  MEAN  TIME, 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION; 

Hour. 

RightAMulaii. 

Difllfor 
IMinute. 

BediiifttiAii. 

DU».for 
IMinute. 

Honr. 

BightAaoeDafon. 

Difllfor 
IHimite. 

I>iff.for 
IHlnnto. 

F] 

BIDATi 

:  17. 

SUNDAY  19. 

0 

h    m     • 
12  25  40.17 

8 

9.1963 

s.  1  54'ia:i 

lo''.536 

0 

b    m     • 
14    5  45.39 

8 

9.0581 

8.  9  38  21.6 

If 
8.V8 

1 

J2  27  47.79 

9.1957 

2    4  50.5 

lOJ&lO 

1 

14    7  48.86 

9.0576 

9  46  53.4 

8.508 

3 

12  29  55J26 

9.1933 

2  15  20.3 

10.483 

2 

14    9  52.31 

9.0579 

9  55  21.9 

8.448 

3 

12  32    2.59 

9.1910 

2  25  48.5 

10.457 

3 

14  11  55.73 

9.0567 

10    3  47.1 

8J99 

4 

12  34    9.78 

9.1187 

2  36  15.1 

10.499 

4 

14  13  59.12 

9.0563 

10  12    8.9 

8.334 

5 

12  36  16.83 

9.1tO 

2  46  40.0 

10.401 

5 

14  16    2.49 

9.0559 

10  20  27.2 

8.977 

6 

12  38  23.74 

9.1140 

2  57    3.2 

10.379 

6 

14  18    5.83 

9.0655 

10  28  42.1 

8.919 

7 

12  40  30.51 

9.1118 

3    7  24.6 

10.349 

7 

14  20    9.15 

9.0658 

10  36  53.5 

8.161 

8 

12  42  37.15 

9.1097 

3  17  44.2 

10.319 

8 

14  22  12.46 

9.0560 

10  45    1.4 

8.109 

9 

12  44  4a67 

9.1076 

3  28    2.0 

10.981 

9 

14  24  15.75 

9.0548 

10  53    5.7 

8U)43 

10 

12  46  50.06 

9.1055 

3  38  17.9 

10.949 

10 

14  26  19.03 

9.0540 

11     1    6.5 

7.983 

11 

12  48  56.33 

9.1094 

3  48  31.8 

10.916 

11 

14  28  22.30 

9.0543 

11    9    3.7 

7J»9 

12 

12  51    2.47 

9.1013 

3  58  43.8 

io.in 

12 

14  30  25J>5 

9UI541 

11  16  57.2 

7.888 

13 

12  53    8.49 

9.0094 

4    8  53.7 

10.147 

13 

14  32  28.79 

9.0540 

11  24  47.1 

7.801 

14 

12  55  14.40 

9.0078 

4  19    1.5 

10.113 

14 

14  34  32.03 

9UB39 

11  32  33.3 

7.740 

15 

12  57  20.20 

9.0057 

4  29    7.3 

10.078 

15 

14  36  35.26 

9.0538 

11  40  15.9 

7.678 

16 

12  59  25.89 

4  39  10.9 

10.049 

16 

14  38  38.48 

9.0537 

11  47  54.7 

7.616 

17 

13  •  1  31.47 

9.0899 

4  49  12.3 

10.005 

17 

14  40  41.70 

9.0537 

11  55  29.8 

7.553 

18 

13    3  36.95 

9.0004 

4  59  11.5 

9.967 

18 

14  42  44.92 

9.0537 

12    3    1.1 

7.400 

19 

13    5  42.32 

9.0687 

5    9    8.4 

9.999 

19 

14  44  48.14 

9.0537 

12  10  28.6 

7.497 

20 

13    7  47.59 

9.0671 

5  19    3.0 

9.600 

20 

14  46  51.36 

9.0537 

12  17  52.3 

7.363 

21 

13    9  52.77 

9U)856 

5  28  55.2 

9.860 

21 

14  48  .54.58 

9UI537 

12  25  12.2 

7.999 

22 

13  11  57.86 

9UW41 

5  38  45.0 

9.810 

22 

14  50  57.80 

9U»37 

12  32  28.2 

7.934 

23 

13  14    2.86 

SAG 

9.0896 

PUEDi 

a  5  48  32.4 
lY  18. 

0.769 

23 

14  53    1.03 
M( 

94)538 

)NDA1 

8.12  39  40.3 
r  20. 

7.168 

0 

13  16    7.77 

9.0811 

8.  5  58  17.3 

9.797 

0 

14  55    4.26 

9.0530 

8.12  46  4a4 

7.109 

1 

13  18  12.59 

9.0797 

6    7  59.7 

9UW5 

1 

14  57    7.50 

9.0541 

12  53  52.6 

7.037 

2 

13  20  17.33 

9.0783 

6  17  39.5 

9UM3 

2 

14  59  10.75 

9.0543 

13    0  52.8 

6l971 

3 

13  22  21.99 

9.0770 

6  27  16.8 

9.800 

3 

15     1  14.01 

9.0544 

13    7  49.1 

6.905 

4 

13  24  2a57 

9.0757 

6  36  5lJi 

9.556 

4 

15    3  17.28 

%J«M 

13  14  41.4 

6.838 

5 

13  26  31.07 

9.0744 

6  46  23.5 

9.511 

5 

15    5  20.56 

9.0548 

13  21  29.6 

6.770 

6 

13  28  35.50 

9.0739 

6  55  52.8 

9.466 

6 

15    7  23.85 

9.0S60 

13  28  13.8 

6.709 

7 

13  30  39.86 

9.0791 

7    5  19.4 

9.490 

7 

15    9  27.16 

9.0558 

13  34  53.9 

6.634 

8 

13  32  44.15 

9.0700 

7  14  43.2 

9.373 

8 

15  11  30.48 

9.0556 

13  41  29.9 

6.586 

9 

13  34  48.37 

9.0808 

7  24    4.2 

9.396 

9 

15  13  33.82 

9.0558 

13  48     1.8 

6.497 

10 

13  36  52.53 

9.0688 

7  33  22.4 

9.979 

10 

15  15  37.18 

9.0661 

13  54  29.5 

6.497 

11 

13  38  56.63 

9.0870 

7  42  37.7 

9.939 

11 

15  17  40.55 

9.0583 

14    0  53.1 

6.358 

12 

13  41    0.68 

941670 

7  51  50.2 

9.183 

12 

15  19  43.94 

9.0587 

14    7  12.5 

6.988 

13 

13  43    4.67 

9.0860 

8    0  59.7 

9.133 

13 

15  21  47.35 

9.0570 

14  13  27.7 

6.917 

14 

13  45    8.60 

9.0651 

8  10    6.2 

9.083 

14 

15  23  50.78 

9.0573 

14  19  38.6 

6.147 

15 

13  47  12.48 

9.0649 

8  19    9.7 

9.033 

15 

15  25  54.23 

9.0577 

14  25  45.3 

6.076 

16 

13  49  16.31 

9.0634 

8  28  10.2 

8.983 

16 

15  27  57.70 

9.0580 

14  31  47.7 

6.004 

17 

13  51  20.09 

9.0896 

8  37    7.7 

8.999 

17 

15  30    1.19 

9.0684 

14  37  45.8 

5.033 

18 

13  53  23.82 

9.0618 

8  46    2.1 

8.880 

18 

15  32    4.71 

9.0588 

14  43  39.7 

5.861 

19 

13  55  27.51 

9.0611 

8  54  53.3 

8.897 

19 

15  34    8.25 

94IS99 

14  49  29.2 

5.788 

20 

13  57  31.16 

9.0605 

9    3  41.4 

8.775 

20 

15  36  11.81 

9.0596 

14  55  14.3 

5.716 

21 

13  59  34.77 

9.0509 

,     9  12  26.3 

8.799 

21 

15  38  15.40 

9.0600 

15    0  55.1 

54143 

22 

14    1  38.35 

9.0683 

9  21    8.0 

8.668 

22 

15  40  19.01 

9.0604 

15    6  31.5 

5.570 

23 

14    3  41.89 

9.0587 

9  29  46.4 

8.613 

23 

15  42  22.65 

9.0608 

15  12    3.5 

5.496 

24 

14    5  45.:^ 

9.0581 

8.  9  38  21.6 

8.558 

24 

15  44  26.31 

9.0619 

S.15  17  31.0 

5.499 
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GEEENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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DediBatioB. 
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TUESDAY  21. 
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15  56 
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16  13 
16  15 
16  17 
16  19 
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8 
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9.0619 
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9.0699 

37.46 

9.0696 

41.23 

9.0631 
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9.0635 

48.85 
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52.70 

9.0644 
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0.49 

9.0654 

4.43 

9.0660 

8.40 

9.0663 
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9.0667 

16.41 
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9.0689 
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9.0699 

36.95 
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9.0791 

M 

9.0799 

11 
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9.0794 

S.l( 
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28  38.3 
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34  28.3 
37  15.9 
39  58.6 
42  36.4 
45  9.2 
47  37.1 
50  0.0 
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54  30.9 
56  38.9 
58  41.9 
0  39.9 
2  32.9 
4  20.9 

6  3.9 

7  41.8 
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5.973 
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4.886 
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4.743 
4.667 
4J>90 
4.519 
4.435 
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4.979 
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3.963 
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3.949 
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3.060 
9.999 
9.917 
9.834 
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9.588 
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THURSDAY  23. 
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21.32 
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9.0801 
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4.49 
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9.26 
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14.02 
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18.77 
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9.0780 

28.24 

9.0787 
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18  14  36.1 
18  15  43.8 
18  16  46.5 
18  17  44.1 
18  18  36.7 
18  19  24.2 
18  20  6.7 
18  20  44.1 
18  21  16.4 
18  21  43.7 
18  22  5.9 
18  22  23.1 
18  22  35.2 
18  22  42.2 
18  22  44.2 
18  22  41.1 
18  22  32.9 
18  22  19.7 
18  22  1.4 
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46.99 

9.0775 

S.] 

51.63 

9.0779 

56.25 

9.0768 

0.85 

9.0765 

5.43 

9.0761 

9.98 

9.0757 

14.51 

9.0759 

19.01 

9.0747 

23.48 

9.0743 

27.93 

9.07W 

32.35 

9.0733 

36.73 

9.0798 

41.08 

9.0793 

45.40 

9.0717 

49.68 

9.0710 

53.92 

9.0704 

58.13 

9.0698 

2.30 

9.0699 

6.43 

9.0685 

10.52 

9.0678 

14.57 

9.0671 

18.57 

9.0663 

22.53 

9.0656 

26.44 

9.0648 

30.31 

9.0641 

S.1 

8  21  38.1 

8  21  9.7 

8  20  36.3 

8  19  57.9 

8  19  14.4 

8  18  25.9 

8  17  32.4 

8  16  33.9 

8  15  30.3 

8  14  21.7 

8  13  8.1 

8  11  49.5 

8  10  2ao 

8  8  57.5 

7  24.0 

5  45.5 

4  2.1 
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0.581 
0.497 
0.419 
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0.944 
0.159 
-0.075 
•»•  0.000 
0.094 
0.178 


0.347 


0.431 
0.515 
0.598 
0.689 
0.766 
0.850 
0.933 
1.017 
1.109 
1.185 
1.968 
1.351 
1.433 
1.517 
iJdOO 
1.689 
1.764 
1.847 
1.999 
9.011 
'9.099 
9.174 
9.956 
9.337 
9.418 
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OBEMNWIGH  MEAK  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

mtttoT 

1  Minute. 

DeoUniitUm. 

Diftfop 
1  Minute. 
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Difllfor 
IMinnte. 

Dedinatkiii. 

Bifllfor 
iMinute. 
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9U)609 

17  34  12.0 

9.880 
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20  51  27.27 

90)067 

13  52  21.3 

6.986 
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19  15  52.48 

90)600 

17  31  20.4 

9J00 

6 

20  53  27.57 

90)044 

13  46    2.2 

6^9 

7 

19  17  55.99 

9.0681 

17  28  24.0 

90)79 

7 

20  55  27.80 

9.0039 

13  39  39.4 

6.411 

8 

19  19  59.45 

90)678 

17  25  22.9 

3.068 

8 

20  57  27.96 

9.0091 

13  33  12.9 

6.473 

9 

19  22    2.85 

90)669 

17  22  17.0 

3.137 

9 

20  59  28.05 
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13  26  42.6 

6.535 

10 

19  24    6.20 

90)663 

*17  19    6.4 

3.916 

10 

21     1  28.07 

1.0997 

13  20    8.7 

6.506 

11 

19  26    9.49 

9;0643 

17  15  51.1 

3.906 

11 

21    3  28.02 

1.9086 

13  13  31.2 

60166 

13 

19  28  12.72 

9.0633 

17  12  31.0 

30n3 

12 

21    5  27iK) 

10)074 

13    6  50.1 

6.716 

13 

19  30  15.89 

9.0583 

17    9    6.3 

3.461 

13 

21    7  27.71 

1.0009 

13    0    5.4 

6.774 

14 

19  32  19.00 

9.0513 

17    5  36J) 

30.98 

14 

21    9  27.45 

1.9961 

12  53  17.2 

6.833 

15 

19  34  22.05 

90)603 

17    2    2.9 

30)06 

15 

21  11  27.12 

1J930 

12  46  25.4 

6.801 

16 

19  36  25.04 

9.0483 

16  56  24.3 

3.689 

16 

21  13  26.72 

1.9098 

12^  39  30.2 

6.949 

17 

19  38  27.97 

90)489 

16  54  41.0 

3.760 

17 

21  15  26.26 

1J917 

12  32  31.5 

70)07 

18 

19  40  30.83 

9.0479 

16  50  53.1 

3.837 

18 

21  17  25.73 

1.9906 

12  25  29.4 

7.063 

19 

19  42  33.63 

9.0469 

16  47    0.6 

3.913 

19 

21  19  25.13 

1.9605 

12  18  23.9 

7.190 

20 

19  44  36.37 

9.0451 

16  43    3.6 

3.988 

20 

21  21  24.47 

1.9685 

12  11  15.0 

7.1T6 

21 

19  46  39.04 

90)430 

16  39    2.0 

40)64 

21 

21  23  23.75 

1.9874 

12    4    2.8 

7.931 

22 

19  48  41.64 

90)498 

16  34  55.9 

4.139 

22 

21  25  22i)6 

1J863 

11  56  47.3 

7.986 

23 

19  50  44.18 
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9.0417 

8.16  30  45.3 
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4.913 

23 

21  27  22.11 
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10)663 

ESDA 

8.11  49  28.5 

r28. 

7.341 

0 

19  52  46.65 

90)406 

S.16  26  30.3 

4J»8 

0 

21  29  21.20 

10)643 

8.11  42    6.4 

7J95 

1 

19  54  49.05 

90)394 

16  22  10.8 

4.363 

I 

21  31  20.23 

1.9839 

11  34  41.1 

7.448 

2 

19  56  51.38 

9.0363 

16  17  46.8 

4.437 

2 

21  33  19.19 

10)888 

11  27  12.7 

7.500 

3 

19  58  53.64 

9.0979 

16  13  18.4 

4.510 

3 

21  35  18.09 

1.9619 

11  19  41.1 

70i63 

4 

20    0  55.84 

901961 

16    8  45.6 

4.683 

4 

21  37  16.94 

1.9803 

11  12    6.3 

70»6 

5 

20    2  57.97 

9.0349 

16    4    8.4 

4.056 

5 

21  39  15.73 

1.9799 
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6 
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90)337 
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6 

21  41  14.46 

1.0784 

10  56  47.6 

7.707 

7 
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4.801 

7 
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1.9775 

10  49    3.6 

7.758 

8 
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9.0313 

15  49  50.8 

4.879 

8 

21  45  11.76 

1.9766 

10  41  16.6 

7.807 

9 

20  11    5.77 

90)301 

15  44  56.3 

4.944 

9 

21  47  10.33 

1J757 

10  33  26.7 

7.856 

10 

20  13    7.54 

9.0960 

15  39  57.5 

6.015 

10 

21  49    8.85 

1J749 

10  25  33.9 

7.904 

11 

20  15    9.24 

90)877 

15  34  54.5 

50)86 

11 

21  51    7.32 

1.9741 

10  17  38.2 

7.953 

12 

20  17  10.87 

90)965 

15  29  47.3 

6.155 

12 

21  53    5.74 

1.9739 

10    9  39.6 

8.001 

13 

20  19  12.42 

9.0963 

15  24  35.9 

50)95 

13 

2155    4.11 

10)794 

10    1  38.1 

8.048 

14 

20  21  13.90 

9.0941 

15  19  20.3 

5.996 

14 

21  57    2.43 

IJ717 

9  53  33J) 

8.094 

15 

20  23  15.31 

90)998 

15  14    0.5 

5.364 

15 

21  59    0.71 

1.9709 

9  45  26.9 

8.140 

16 

20  25  16.64 

90)916 

15    8  3a6 

5.438 

16 

22    0  58.94 

1.9709 

9  37  17.1 

8.186 

17 

20  27  17.90 

9.0904 

15    3    8.6 

5.501 

17 

22    2  57.13 

1.0605 

9  29    4.6 

8.930 

18 

20  29  19.09 

90)109 

14  57  36.5 

5.568 

18 

22    4  55.28 

10)688 

9  20  49.5 

8.974 

19 

20  31  20.20 

90)179 

14  52    0.4 

5.636 

19 

22    6  53.39 

1.0689 

9  12  31.7 

8.318 

20 

20  33  21.24 

90)167 

14  46  20.2 

5.703 

20 

22    8  51.46 

1.0675 

9    4  11.3 

8.309 

21 

20  35  22.20 

9.0164 

14  40  36.0 

5.770 

21 

22  10  49.49 

10)668 

8  55  48.3 

8.404 

22 

20  37  23.09 

90)149 

14  34  47.8 

5.836 

22 

22  12  47.48 

10)669 

8  47  22.8 

8.446 

23 

20  39  23.91 

9.0130 

14  28  55.7 

5.909 

23 

22  14  45.44 

10)667 
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8.488 

24 

20  41  24.65 

9.0118 

S.14  22  59.6 

5.967 

24 
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1.0669 

8.  8  30  24.2 

8.530 
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GBBBNWIOH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION, 
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0  54  59.9 

9.816 

3 

22  20  39.14 

IMia 

8  13  15.8 

6.009 

3 

23  54  59.96 

1.9811 

0  45  10.6 

9.897 

8 

22  22  36.96 

1.9638 

8    4  38.1 

6.648 

8 

23  56  58.86 

1.9894 

0  35  20.7 

9.837 

4 

22  24  34.80 

1JM34 

7  55  58.0 

&687 

4 

23  58  57.84 

1.9838 

0  25  30.2 

9.846 

5 

22  26  32.59 

1JNN8 

7  47  15.6 

6.796 

5 

0    0  56.91 

1.9858 

0  15  39.2 

9.854 

6 

22  28  30.35 

1.M95 

7  38  30.9 

6.763 

6 

0    2  56.06 

1.9866 

S.  0    5  47.7 

9.869 

7 

22  30  28.09 

1.9099 

7  29  44.0 

8.800 

7 

0    4  55.30 

1.9881 

N.  0    4    4.3 

9.870 

8 

22  32  25.82 

1.9090 

7  20  54.9 

6.837 

8 

0    6  54.63 

1^897 

0  13  56.7 

9JJ77 

9 

22  34  2a53 

1.9017 

7  12    3.6 

8.873 

9 

0    8  54.06 

1J913 

0  23  49.5 

9.889 

10 

22  36  21.23 

IJNM5 

7    3  10.2 

8.908 

10 

0  10  53.58 

1.9999 

0  33  42.6 

9.887 

11 

22  38  18.91 

1.9619 

6  54  14.7 

8JH3 

11 

0  12  53.20 

1.9946 

0  43  36.0 

9.899 

12 

22  40  16.58 

1.9611 

6  45  17.0 

6.978 

12 

0  14  52.93 

1JNM3 

0  53  29.7 

9.607 

13 

22  42  14.24 

1.9609 

6  36  17.3 

9.011 

13 

0  16  52.76 

1.9981 

1    3  23.6 

9J00 

14 

22  44  11.89 

IM08 

-6  27  15.7 

9U>43 

14 

0  18  52.70 

1.9996 

1  13  17.7 

9aW9 

15 

22  46    9.54 

1J607 

6  18  12.1 

9.076 

15 

0  20  52.74 

9.0017 

1  23  11.9 

9.904 

16 

22  48    7,18 

1J607 

6    9    6.6 

9.107 

16 

0  22  52.90 

UMfft 

1  33    6.2 

9.906 

17 

22  50    4.82 

1.9600 

5  59  59J3 

9.139 

17 

0  24  53.18 

9.0057 

1  43    0.5 

9.905 

18 

22  52    2.45 

IJWOO 

5  50  49.9 

9.170 

18 

0  26  53.58 

8.0077 

1  52  54.8 

9.905 

19 

22  54    0.09 

1.9607 

5  41  38.8 

9.900 

19 

0  28  54.10 

9.0097 

2    2  49.1 

9.904 

20 

22  55  57.73 

1.9607 

5  32  25.9 

9.999 

20 

0  30  54.75 

9.0118 

2  12  43.3 

9.909 

21 

22  57  55.38 

1JI008 

5  23  11.3 

9.958 

21 

0  32  55.52 

9.0130 

2  22  37.4 

9.900 

22 

22  59  53.03 

1J»10 

5  13  54.9 

9.966 

22 

0  34  56.42 

8U)161 

2  32  31.3 

9.807 

23 

23    1  50.70 

1JNU9 

S.  5    4  36.9 

9.314 

23 

0  36  57.46 

8.0184 

N.  2  42  25.0 

9.899 

THl 

\TBSD1 

LY30. 

SATUitI 

)AT,  AUGUST  1. 

0 

1 

23    3  48.38 
23    5  46.07 

IMli 

S.  4  55  17.2 
4  45  55.9 

9UM1 
9.367 

0 

0  38  58.68 

9.0907  IN.  2  52  18.4 

9.887 

2 

23    7  43.78 

1.9090 

4  36  33.1 

9.393 

3 

23    9  4\M 

1.9093 

4  27    8.7 

9.419 

4 
5 

23  11  39.26 
23  13  37.04 

1.9097 
1J039 

4  17  42.8 
4    8  15.5 

9.443 
9.467 

PHASES 

OF  THE  MOOU 

6 

7 

23  15  34.84 
23  17  32.67 

1.9641 

3  58  4^7 
8  49  16.6 

9.491 
9.514 

8 

23  19  30.53 

1.9646 

3  39  45.1 

9.536 

d       h 

in 

9 

23  21  28.42 

lJ6fi8 

3  30  12.3 

9.557 

(T  liastQuaiK 

)r.    •  July      5      0    ! 

26.0 

10 

23  23  26.35 

1JM67 

3  20  38.2 

9.578 

11 

23  25  24.31 

1.9603 

3  11    2.9 

9.598 

•  New  Moon 

....    11     17 

15.8 

12 

23  27  22.31 

1,9070 

3    1  26.4 

9.618 

}>  First  Quart 

er     ...    18    12 

19.8 

13 
14 

23  29  20.35 
23  31  18.44 

IJWTB 
1J686 

2  51  48.7 
2  42    9.9 

9.637 
9.656 

0  Full  Moon 

....    26    14    ' 

22.8 

15 
16 

23  33  16.58 
23  a5  14.77 

1.9094 

2  32  30.0 
2  22  49.0 

9.674 
9.691 

17 

23  37  13.01 

1.9719 

2  13    7.1 

9.707 

d       h 

18 
19 

23  39  11.31 
23  41    9.66 

1.9730 

2    3  24.2 
1  53  40.3 

9.793 
9.738 

(C  Perigee.    • 

.    .  July    11     13.5 

20 

23  43    8.07 

1.9741 

1  43  55.6 

9.753 

C  A]K>gee.    • 

....    24    21.4 

21 

23  45    6.55 

ljr799 

1  34  10.0 

9,767 

22 

23  47    5.09 

1.9763 

1  24  23.6 

9.780 

23 

23  49    3.70 

1.9n4 

1  14  36.4 

9.799 

24 

23  51    2.38 

1.9786 

S.  1    4  48.5 

9.804 
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• 

LUNAR  DISTANCES. 

* 

u 

P.  L. 

P.L. 

P.L. 

P.  L. 

Name  aod  DireotioD  1 

Noon* 

of 

mh. 

of 

VIb. 

of 

1X1^. 

of 

^ 

of  Ofajeot. 

Dur. 

Dlff. 

Dlff. 

Dlff. 

1 

Antareii 

W. 

75  57    f 

90M 

77  2552 

3050 

78  54  52 

3059 

80  24'   0 

3046 

a  ArietiB 

E. 

72    1    0 

3139 

70  33  29 

3198 

69    5  53 

3194 

67  38  13 

3180 

Aldebaran 

E. 

104  33  53 

3006 

103    3  48 

3000 

101  33  35 

9094 

100    3  15 

9067 

Mars 

E.- 

J05  10  15 

3968 

103  45  42 

3976 

102  21    2 

3970 

100  56  15 

3963 

Sun 

E. 

J35  50  38 

3400 

1:34  28  21 

3391 

133    5  54 

3383 

131  43  18 

3374 

2 

Antares 

W. 

87  51  56 

3006 

89  22    1 

9997 

90  52  17 

S080 

92  22  44 

9080 

aAqiiile 

W. 

43  34  43 

SMS 

44  47  20 

3889 

46    0  58 

3895 

47  15  34 

3T79 

a  Arietis 

E. 

60  18  44 

3109 

58  50  37 

3099 

57  22  26 

3005 

55  54  10 

3009 

Aldebaran 

E. 

92  29  21 

8940 

90  58    4 

9941 

89  26  37 

9939 

87  54  59 

9993 

Mars 

E. 

93  50    6 

3991 

92  24  22 

3913 

90  58  28 

3904 

89  32  23 

^  3193 

Sun 

E. 

124  47  47 

8390 

123  24    9 

3319 

122    0  19 

3308 

120  36  17 

3997 

3 

Antai-es 

W. 

99  57  54 

9931 

101  29  34 

9990 

103    1  27 

9000 

104  33  34 

8898 

aA<^iii]fe 
a  Anetis 

W. 

5:)  41  18 

3554 

55    0  43 

3517 

56  20  47 

3489 

57  41  31 

3449 

E. 

48  32    3 

3089 

47    3  31 

3089 

45  34  59 

3089 

44    6  27 

3083 

Aldebaran 

E. 

80  13  44 

9879 

78  40  49 

9861 

77    7  40 

9849 

75  34  16 

9837 

Mars 

E. 

82  18  54 

3139 

80  51  32 

3198 

79  23  56 

3115 

77  56    5 

3104 

Sun 

E. 

113  32  52 

3940 

112    7  30 

3997 

110  41  53 

3914 

109  16    0 

3900 

4 

a  Aquilie 

W. 

64  34    6 

3300 

65  58  17 

3973 

67  23    0 

3947 

68  48  13 

3999 

Fomalhaut 

W. 

34  40  33 

4149 

a5  49  48 

4039 

37    0  56 

3996 

38  13  49 

3830 

Aldebaran 

E. 

67  43  13 

9779 

66    8    9 

9750 

64  32  47 

9744 

62  57    6 

9730 

Mars 

E, 

70  32  58 

3036 

69    330 

3099 

67  33  45 

3008 

66    3  42 

9903 

Sun 

E. 

102    2  31 

3199 

100  34  57 

31 U 

99    7    5 

3090 

97  38  54 

3063 

5 

a  Aqiiiln 

W. 

76    1  34 

3106 

77  29  37 

3089 

78  58 '8 

3061 

80  27    5 

3041 

Fo;nalhaut 

W. 

44  40  41 

3465 

46    1  55 

3300 

47  24  16 

3340 

48  47  41 

3988 

a  Peffasi 
Aldebaran 

W. 

29  30  51 

3796 

30  45  57 

3676 

32    3  10 

3567 

as  22  20 

3471 

E. 

54  53  45 

9653 

53  16    2 

9637 

51  37  58 

9691 

49  59  31 

9604 

Mars 

E. 

58  28  38 

9015 

56  56  38 

9808 

55  24  17 

9889 

53  51  35 

9866 

Sun 

E. 

90  13    1 

3000 

88  42  48 

9989 

87  12  13 

9965 

85  41  16 

9946 

6 

a  Aquil» 

W. 

87.58    2 

9944 

89  29  25 

9997 

91     1  10 

9909 

92  33  17 

9e93 

Fomalhaut 

W. 

55  58  55 

3068 

57  27  44 

3030 

58  57  19 

9993 

60  27  40 

9059 

aPefirasi 

W. 

40  22    5 

3110 

41  50    2 

3056 

43  19    6 

3004 

44  49  14 

9955 

Aldebaran 

E. 

41  41  32 

9510 

40    0  45 

9501 

38  19  33 

9484 

36  37  57 

9466 

Mars 

E. 

46    2  43 

9789 

44  27  51 

9766 

42  52  38 

9740 

41  17    3 

9739 

Sun 

E. 

78    0  46 

9856 

76  27  29 

9636 

74  53  48 

9818 

73  19  43 

9798 

7 

Fomalhaut 

W. 

68    9  47 

9806 

69  44    8 

»778 

71  19    5 

S750 

72  54  38 

9785 

a  Pegasi 

.w. 

52  33  58 

9755 

54    9  25 

9791 

55  45  37 

9688 

57  22  a3 

9657 

Mars 

£^ 

33  13  50 

9657 

31  36  12 

9644 

2J)  58  17 

9639 

28  20    5 

9691 

Sun 

t:. 

65  23    4 

9704 

63  46  30 

9685 

62    9  30 

9666 

60  32    5 

9649 

8 

Fomalhaut 

w. 

81    0  21 

9613 

82  38  58 

9563 

84  18    2 

9575 

85  57  31 

9557 

a  Pegasi 

w. 

6537    7 

9591 

67  17  51 

9497 

68  59    9 

9474 

70  40  59 

9453 

Sun 

E. 

52  18  54 

9560 

5039    4 

9544 

48  58  52 

9597 

47  18  17 

8519 

9 

Fomalhaut 

•w. 

94  20  36 

9486 

96    2  10 

9474 

97  44    0 

9465 

99  26    3 

9455 

a  Pepisi 
a  Arietis 

w. 

79  17  25 

9357 

81    2    1 

9349- 

82  46  59 

9397 

84  32  19 

8313 

w. 

35  45  17 

9448 

37  27  44 

9407 

39  11    9 

9371 

40  55  26 

8338 

Sun 

E, 

38  50  11 

9443 

37    738 

9439 

35  24  49 

M99 

33  41  45 

8413 

XIV. 
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GBEENWIGH  MKAN  TIME; 

. 

LUNAB  DISTANCES. 

ii 

P.L. 

P.L. 

P.L. 

P.L. 

Name  and  Direction  1 

Midnight. 

of 

XVh* 

of 

xvnih. 

of 

XXPi. 

of 

1* 

of  Objeot. 

Diff. 

Dlff. 

Diit 

Diff. 

1 

Antares 

W, 

81  53'  16 

8099 

83  22  i\ 

9090 

84  52'  16 

9083 

86  22    ] 

3014 

a  Arietis 

E. 

66  10  28 

3117 

64  42  39 

9113 

63  14  45 

3110 

61  46  47 

3105 

Aidebaran 

E. 

96:)2  46 

S981 

97    2    9 

9973 

95  31  23 

9965 

94    0  27 

9967 

Mars 

E. 

99  31  20 

39S6 

98    6  16 

9947 

96  41     3 

3939 

95  15  40 

3930 

Suit 

E. 

130  20  32 

asK 

128  57  36 

9967 

127  34  30 

3948 

126  11  14 

3338 

2 

Antares 

W, 

93  53  22 

8970 

95  24  12 

9961 

96  55  13 

9951 

98  26  27 

9941 

a  AqiiilfB 

W. 

48  31    5 

3794 

49  47  27 

9677 

51    4  38 

9634 

52  22  36 

3593 

a  Arietis 

E. 

54  25  51 

9090 

52  57  29 

9087 

51  29    3 

3084 

50    0  34 

9089 

Aidebaran 

£. 

8623    9 

9913 

84  51    7 

9903 

83  18  52 

9894 

81  46  25 

8883 

Mars 

E. 

88    6    6 

3183 

86  39  37 

3173 

a5  12  56 

3163 

83  46    2 

3151 

Sun 

E. 

119  12    2 

3986 

117  47  34 

3975 

116  22  53 

3864 

114  57  59 

9959 

3 

Antares 

W. 

106    5  55 

9887 

107  38  31 

9878 

109  11  21 

9864 

no  44  26 

9859 

a  Aqiiils 

W. 

59    2  52 

9417 

60  24  49 

3386 

61  47  21 

3357 

63  10  27 

9998 

a  Arietis 

E. 

42  37  57 

9007 

41    9  31 

3091 

39  41  10 

9006 

38  12  56 

9105 

Aidebaran 

E. 

74    0  36 

9804 

72  26  40 

9819 

70  52  28 

9799 

69  17  59 

9786 

Mars 

E. 

76  28    0 

9091 

74  59  39 

3078 

73  31    2 

9064 

72    2    8 

9051 

Sun 

-E. 

107  49  51 

9187 

106  23  26 

3173 

104  56  45 

9159 

103  29  47 

3144 

4 

ft  Aquilie 

W. 

70  13  56 

9198 

71  40    8 
40  44  22 

3173 

73    6  49 

9150 

74  33  58 

9198 

Fomalhaut 

W. 

39  28  20 

9749 

3609 

42    ]  50 

3587 

43  20  38 

9519 

Aidebaran 

E, 

61  21    6 

9715 

59  44  46 

9700 

58    8    6 

9685 

56  31    6 

9660 

Mars 

E. 

64  33  20 

9977 

63    239 

9069 

61  3J  38 

9946 

60-  0  18 

9031 

Sun 

E. 

96  10  24 

9087 

94  41  34 

9051 

93  12  24 

9094 

91  42  53 

3017 

5 

aAqiii1» 

W. 

81  56  27 

9091 

83  26  14 

9001 

84  56  26 

9981 

86  27    2 

9969 

Fomalhaut 

W. 

50  12    6 

9940 

51  37  28 

3109 

53    3  45 

3149 

54  30  55 

3108 

a  Pegasi 

W. 

34  43  16 

9380 

36    5  49 

3306 

37  29  53 

3936 

38  55  20 

3170 

Aidebaran 

E. 

48  20  42 

9568 

46  41  30 

9570 

45    1  54 

8553 

43  21  55 

9536 

Mars 

E. 

52  18  32 

9848 

50  45    7 

9809 

49  11  21 

8815 

47  37  13 

97S8 

Sun 

E. 

84    9  56 

9999 

82  38  14 

9910 

81    6    8 

8899 

79  33  39 

9873 

6 

eeAqiiiln 

W. 

94    5  45 

9876 

95  38  34 

9661 

97  11  43 

9846 

98  45  11 

8839 

Fomalhaut 

W, 

61  58  44 

9996 

63  30  30 

9894 

65    2  57 

8863 

66  36    3 

8834 

a  Pegasi 

W. 

46  20  23 

9911 

47  52  28 

9860 

49  25  27 

8888 

50  59  18 

9791 

Aldebamn 

E. 

34  55  56 

9448 

33  13  30 

8431 

31  30  39 

8418 

29  47  22 

9395 

Mars 

E. 

39  41    6 

9716 

38    4  48 

9701 

36  28    9 

8685 

34  51    9 

9671 

Sun 

E. 

71  45  13 

9779 

70  10  18 

9760 

68  34  58 

9741 

66  59  13 

9793 

7 

Fomnlhaut 

W. 

74  30  44 

9701 

76    7  22 

9678 

77  44  32 

8656 

79  22  12 

9634 

a  Pegasi 

W. 

59    0  10 

9098 

60  38  27 

9599 

62  17  23 

8578 

63  56  57 

9545 

Mars 

E. 

26  41  38 

9619 

25    2  59 

9606 

23  24  12 

8608 

21  45  20 

9603 

Sun 

E. 

58  54  16 

9630 

57  16    2 

9619 

55  37  23 

8504 

53  58  20 

9575 

8 

Fomalhaut 

W. 

87  37  25 

9540 

89  17  42 

9685 

90  58  20 

8510 

92  39  19 

9497 

a  P.gasi 

W. 

72  23  19 

9431 

74    6    9 

9411 

75  49  28 

8398 

77  33  14 

9375 

Sun 

E. 

45  37  20 

9497 

43  56    2 

9489 

42  14  24 

8400 

40  32  27 

9455 

9 

Fomalhaut 

W. 

101    8  19 

9448 

102  50  45 

9443 

104  33  18 

8430 

106  15  57 

9437 

a  Pepiri 
at  Arietis 

W. 

86  17  59 

8300 

88    3  58 

9968 

89  50  14 

8878 

91  36  46 

9968 

W. 

42  40  30 

9308 

44  26  18 

9961 

46  12  46 

9956 

47  59  51 

9833 

Sun 

E. 

31  58  29 

9400 

30  15    2 

9399 

28  31  26 

8395 

26  47  44 

9309 
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XV. 


GREENWICH  MEAN  TIME. 

LUNAB  DISTANCES. 

P.L. 

P.L. 

P.L. 

P.L. 

Name  and  DinotioD  1 

Noon. 

of 

miu 

of 

Vlh- 

of 

iXb. 

of 

of  Object, 

Dur. 

Dlff. 

Diir. 

Diir. 

13 

Sun 

W. 

18  39  14 

M39 

20  2153 

9498 

22    448 

9499 

23  47  51 

9681 

Spica 

£. 

72  41  a5 

9039 

70  48  51 

9049 

68  56  22 

9059 

67    4    9 

9063 

Antares 

£. 

118  12    1 

9003 

116  20  51 

9100 

114  29  52 

9106 

112  39    5 

9116 

14 

Sun 

W. 

32  29  13 

94S9 

34    4  34 

9463 

35  46  39 

9475 

37  28  27 

9488 

Spica 

E. 

57  47  42 

9199 

55  57  27 

9143 

54    7  34 

9150 

52  18    4 

9174 

Aiitares 

E. 

103  28  58 

9173 

101  39  50 

9186 

99  51    2 

9900 

98    235 

99J4 

15 

Sow 

W. 

45  52  34 

9S04 

47  32  18 

9581 

49  11  39 

9580 

50  50  36 

9617 

Vekus 

W. 

26  39  51 

S719 

28  16  15 

9799 

29  52  26 

9733 

31  26  22 

9747 

Spica 

E. 

43  16  51 

9863 

41  29  57 

9981 

39  43  30 

9301 

37  57  32 

9391 

AiitacBfl 

£. 

89    5  59 

9985 

87  19  52 

9313 

85  34  11 

9331 

83  48  56 

934d 

16 

SUH 

W. 

58  59  10 

9700 

60a5  38 

9790 

62  11  40 

.    9747 

63  47  17 

9767 

VEwns 

W. 

39  23  16 

9695 

40  57  12 

9849 

42  30  45 

9860 

44    3  55 

9878 

Regiiiiis 

W. 

24  48  34 

9411 

26  31  53 

9496 

28  14  51 

9441 

29  57  27 

9456 

Jupiter 

W. 

17  57  56 

M97 

19  39  14 

9506 

21  20  19 

9518 

23    1    7 

9531 

Spica 

E. 

29  15  15 

9431 

27  32  25 

9455 

25  50    9 

9480 

24    830 

9510 

Aiitures 

E. 

75    9  18 

9443 

73  26  44 

9409 

71  44  38 

9469 

70    3    0 

9509 

17 

Suif 

W. 

71  39    0 

9063 

73  12    6 

9863 

74  44  47 

9901 

76  17    4 

9091 

Vekus 

W. 

51  43  55 

9870 

53  14  45 

9080 

54  45  11 

3006 

56  15  14 

3096 

Regiilus 

W. 

38  24  39 

9549 

40    4  54 

9550 

41  44  46 

95T5 

43  24  15 

9583 

Jupiter 

W. 

31  20    7 

9608 

32  58  50 

9096 

34  37  10 

9649 

36  15    8 

9660 

Antares 

E. 

61  41  47 

9804 

60    2  57 

9694 

58  24  35 

9645 

56  46  41 

9666 

18 

Sun 

W. 

83  52  34 

8019 

85  22  32 

3090 

8652    8 

3047 

88  21  23 

8065 

Vekus 

W. 

63  39  50 

3117 

65    7  39 

3134 

6635    7 

31^ 

68    2  14 

3168 

Regulus 

W. 

51  35  53 

9675 

53  13    6 

9009 

54  49  57 

9707 

56  26  27 

9793 

Jupiter 

W. 

44  19  21 

S741 

45  55    6 

9756 

47  30  29 

9773 

49    5  32 

9788 

Antares 

E. 

48  44  15 

9773 

47    9  12 

9796 

45  34  38 

9618 

44    0  33 

9841 

aAqiiiis 

E. 

98    2  55 

3100 

96  34  46 

3114 

95    6  54 

3198 

93  39  18 

3143 

19 

Sun 

W. 

95  42  29 

8144 

97    9  45 

3160 

96  36  42 

3174 

100    3  22 

3180 

Venus 

W. 

75  12  53 

3948 

76  38    4 

3964 

78    2  58 

3970 

79  27  34 

3994 

Regulus 

W. 

64  23  56 

9796 

65  58  29 

9811 

67  32  43 

9894 

69    6  40 

9837 

Jupiter 

W. 

56  55  46 

9863 

58  28  52 

9877 

60    1  40 

9881 

61  34  11 

9904 

Antaros 

E. 

36  17  48 

9906 

34  46  53 

9805 

33  16  34 

3095 

31  46  52 

3058 

a  Aquilffi 

E. 

86  25  47 

8919 

85    0    0 

3935 

83  34  32 

3951 

82    9  23 

3967 

20 

Sun 

W. 

107  12  31 

3955 

108  37  35 

3968 

110    2  24 

3980 

111  26  59 

3901 

Venus 

W. 

86  26  32 

3360 

87  49  34 

3379 

89  12  23 

3383 

90  34  59 

3394 

Regulus 

W. 

76  52  20 

9687 

78  24  43 

9900 

79  56  51 

9890 

81  28  45 

9090 

Jupiter 

W. 

69  12  40 

9965 

70  43:% 

9977 

72  14  18 

go(f7 

73  44  47 

9997 

Spica 

W. 

23  34  36 

soeo 

25    5  39 

9963 

26  36  38 

9968 

28    7  31 

9973 

aAquU» 

E. 

75    8  35 

3366 

73  45  27 

3373 

72  22  40 

3308 

71    0  14 

3411 

21 

Sun 

W. 

118  2B  46 

3349 

119  50    9 

3351 

121  13  21 

3360 

122  36  23 

3366 

Venus 

W. 

97  24  52 

3446 

98  46  17 

3454 

100    7  32 

3464 

101  28  38 

3471 

Regulus 

W. 

89    5  14 

9975 

90  35  58 

9963 

92    632 

9901 

93  36  56 

9998 

Jupiter 

W. 

81  14    6 

3044 

82  43  24 

3058 

84  12  32 

3060 

85  41  30 

3068 

Spica 

W. 

35  40  14 

300J 

37  10  25 

.8006 

;«  40  28 

3014 

40  10  23 

3090 

a  AquilfB 

E. 

64  13  44 

8516 

62  53  38 

3530 

61  33  57 

3564 

60  14  43 

3588 

XVL 


JULY,   1885. 


125 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

KaoM  Md  Dinetloo 
of  Otjeoi. 

Midnight. 

P.L. 

of 

Dur. 

XVfc. 

P.L. 

of 

Dlff. 

XVIIlh. 

P.L. 

of 

Diff. 

XXlb. 

P.L. 

of 

Diff, 

13 

Sew 

W. 

25  30  56 

M89 

27  13  58 

9468 

28  56  53 

9434 

3^39  39 

9443 

Spica 

£. 

65  12  13 

9075 

63  20  35 

9068 

61  29  17 

9101 

59  38  19 

9115 

Aiitares 

£. 

110  46  31 

sns 

106  58  12 

9137 

107    8  10 

9148 

105  18  25 

9161 

J4 

Sun 

W. 

39    9  57 

9609 

40  51    8 

9517 

42  31  58 

9538 

44  12  27 

9548 

Spica 

E. 

50  28  58 

9101 

48  40  17 

9906 

46  52    2 

9996 

45    4  13 

9844 

Antare« 

E. 

96  14  29 

9930 

94  26  46 

9945 

92  39  26 

9969 

90  52  30 

8979 

J5 

Sun 

W. 

52  29    8 

9635 

54    7  16 

9653 

55  44  59 

9679 

57  22  17 

9600 

Vknus 

w. 

33    4    0 

9781 

34  39  19 

9TT5 

36  14  19 

9709 

37  48  58 

8808 

Spica 

E. 

36  12    3 

9349 

34  27    4 

9963 

32  42  36 

9384 

30  58  39 

8408 

Antarea 

E. 

82    i    7 

9006 

80  19  44 

9885 

78  35  48 

9404 

76  52  19 

8484 

16 

Sun 

W, 

65  22  28 

9786 

66  57  14 

9606 

68  31  34 

9895 

70    5  29 

8844 

VSNUS 

W 

45  36  42 

9606 

47    9    6 

9015 

48  41    6 

9934 

50  12  42 

9959 

Regulus 

W. 

31  39  40 

9474 

33  21  30 

9400 

35    2  57 

9507 

36  44    0 

9S85 

Jdpitbb 

W. 

24  41  37 

9645 

26  21  47 

9661 

38    1  35 

9577 

29  41    2 

8503 

Spica 

E. 

22  27  30 

9540 

20  47  12 

9579 

19    7  39 

9610 

17  28  57 

8653 

Antares 

E. 

68  21  49 

9689 

66  41    6 

9549 

65    0  51 

9563 

63  21    5 

8663 

17 

Sun 

W. 

77  48  56 

9*30 

79  20  25 

9058 

80  51  31 

9076 

82  22  14 

8904 

Venus 

W. 

57  44  54 

3045 

59  14  11 

3063 

60  43    6 

3081 

62  11  39 

3000 

Regulus 

W. 

45    3  20 

9610 

46  42    2 

9696 

48  20  21 

9643 

49  58  18 

8653 

JUPITEB 

W; 

37  52  43 

9675 

39  29  56 

9609 

41    6  46 

9700 

42  43  14 

8795 

Antares 

E. 

55    9  15 

9667 

53  32  17 

9706 

51  55  48 

9789 

50  19  47 

8751 

18 

Sun 

W. 

89  50  16 

30B1 

91  18  49 

3097 

92  47    2 

3114 

94  14  55 

3190 

Vekus 

W. 

69  2!)    1 

3165 

70  55  28 

3909 

72  21  35 

<S918 

73  47  93 

3333 

Regulus 

W. 

56    236 

9738 

59  38  25 

9753 

61  13  55 

9768 

62  49    5 

9789 

JUPITEB 

W. 

50  40  14 

9606 

52  14  36 

9890 

53  48  38 

9835 

55  22  21 

9848 

Antares 

E. 

42  26  58 

9864 

40  53  53 

9888 

39  21  19 

9913 

37  49  17 

8030 

a  Aquils 

E. 

92  12    0 

3157 

90  45    0 

3179 

89  18  17 

3188 

87  51  53 

3903 

19 

Sun 

W. 

101  29  44 

3904 

102  55  49 

3917 

104  21  38 

3930 

105  47  12 

3949 

Venus 

w. 

80  51  53 

3307 

82  15  56 

3391 

83  39  43 

3334 

85    3  15 

3347 

Regulus 

w. 

70  40  20 

9640 

72  13  44 

9869 

73  46  51 

9874 

75  19  43 

9886 

Jupiter 

w. 

63    6  25 

son 

64  38  22 

9930 

66  10    3 

9048 

67  41  29 

9954 

Antares 

E. 

30  17  51 

3003 

28  49  33 

3131 

27  22    1 

8174 

25  55  21 

3991 

a  Aquil» 

£. 

80  44  33 

3964 

79  20    3 

3301 

77  55  53 

3310 

76  32    4 

3337 

90 

Sun 

W. 

112  51  21 

3308 

114  15  30 

3313 

115  39  27 

3393 

117    3  12 

3339 

Venus 

W. 

91  57  22 

3406 

93  19  32 

3416 

94  41  30 

3497 

96    3  16 

3436 

Regulus 

W. 

83    027 

9030 

84  31  56 

9049 

86    3  13 

9968 

87  34  19 

9066 

JUPITEB 

W. 

75  15    3 

3006 

76  45    6 

8018 

78  14  57 

3096 

79  44  37 

3005 

Spica 

W. 

29  38  18 

9978 

31    8  58 

9984 

32  39  31 

9000 

34    9  56 

9996 

a  Aquila 

E. 

69  38  10 

3431 

68  16  29 

3451 

66  55  10 

3479 

65  34  15 

3494 

21 

Sun 

W. 

123  59  16 

3376 

J25  22    0 

3385 

126  44  34 

3303 

128    6  59 

3400 

Venus 

W. 

102  49  35 

3479 

104  10  23 

3487 

105  31    2 

3403 

106  51  34 

3600 

Regulus 

W, 

95    7  11 

3006 

96  37  17 

3019 

98    7  15 

3018 

99  37   T> 

3095 

JUPITEB 

W. 

87  10  19 

3075 

88  38  59 

.  3089 

90    7  31 

3088 

91  35  55 

3094 

Spica 

W. 

41  40  11 

3095 

43    9  53 

3030 

44  39  29 

3035 

46    8  58 

3040 

aAquils 

E. 

58  55  56 

3614 

57  37  37 

3643 

56  19  49 

3679 

55    239 

3709 
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.GBEENWIGH  MEAN  TIMB. 

• 

I.UNAB  DISTANCES. 

ii 

Name  and  IMreotion 

•Noon, 

P,L. 
of 

nik- 

P.Ii. 
of 

VPi. 

P.L. 
of 

IK^ 

P.L. 
of 

^ 

of  Ot^fot. 

Diff. 

Diff. 

Diff. 

Diff. 

21 

Fomalhaut 

E. 

96    8  51 

3339 

94  45  25 

3346 

93  22   7 

3363 

91  58  57 

3359 

22 

Refi^ulus 

W. 

101    6  47 

3030 

102  36  22 

3035 

104    5  51 

3040 

105  35  14 

3045 

Jupiter 

W. 

93    4  J2 

3100 

94  »i  22 

3105 

96    0  25 

3110 

97  28  22 

3115 

Spica 

W, 

47  38  21 

3045 

49    7  38 

3049 

50  36  50 

.3053 

52    5  57 

3057 

a  Aquilie 

E. 

53  45  47 

3734 

52  29  36 

3769 

51  14    2 

3806 

49  59    6 

3845 

Fomaliiaut 

E. 

85    5    2 

3304 

83  42  39 

3401 

82  20  24 

.3409 

80  58  18 

3417 

23 

Spica 

W. 

59  30  26 

3073 

60  59    9 

3075 

62  27  49 

3077 

63  56  27 

30^9 

a  AquiliB 

E. 

43  55  30 

4093 

42  45  22 

4156 

41  m  14 

4996 

40  28  12 

4308 

Fomalhaut 

E. 

74  10    4 

3459 

72  48  54 

3468 

71  27  54 

3478 

70    7    5 

3468 

aPegasi 

E. 

8848    2 

3997 

87  23  47 

3300 

85  59  36 

3304 

84  35  29 

3307 

24 

Spica 

W. 

71  19    6 

3065 

72  47  34 

3065 

74  16    2 

3086 

75  44  29 

3066 

Antares 

W. 

26  51  42 

3358 

28  14  46 

3333 

29  38  19 

3311 

31    2  18 

3998 

Fomalhaut 

E. 

63  25  57 

3545 

62    623 

3560 

60  47    5 

8575 

59  28    3 

3500 

aPegasi 

E. 

77  35  55 

3385 

76  12  13 

3330 

74  48  36 

3334 

73  25    4 

3338 

25 

Spica 

W. 

83    6  48 

3063 

84  35  18 

3069 

86    3  50 

3060 

87  32  24 

3079 

Antares 

W. 

38    7    4 

3999 

39  32  47 

3919 

40  58  42 

3904 

42  24  47 

3104 

Fomalhaut 

E. 

52  57  32 

3668 

51  40  32 

3719 

50  23  58 

3740 

49    7  53 

3768 

a  Pegasi 

E. 

66  28  40 

3364 

65    5  42 

3369 

63  42  50 

3376 

62  20    6 

3383 

26 

Spica 

W. 

94  55  42 

3069 

96  24  29 

3067 

97  53  19 

3064 

99  22  13 

3061 

Antares 

W. 

49  37  41 

3157 

51    4  42 

3150 

52  31  51 

3143 

53  59    8 

3138 

Fomalhaut 

E. 

42  56    1 

3963 

41  43  45 

4016 

40  32  21 

4073 

39  21  53 

4138 

a  Pegasi 

E. 

55  28  41 

3499 

54    6  57 

3440 

52  45  26 

3453 

51  24    9 

3467 

a  Arietis 

E. 

98    5  51 

3175 

96  39  12 

3179 

95  12  29 

3168 

93  45  42 

3165 

27 

Antares 

W. 

61  17  20 

3106 

62  45  20 

3109 

64  13  27 

3096 

65  41  41 

3001 

aPegasi 

E. 

44  42  19 

3565 

43  23    6 

3591 

42    4  22 

3691 

40  46  10 

3654 

a  Arietis 

E. 

86  30  50 

3149 

85    3  40 

3L46 

83  36  26 

3143 

82    9    8 

3139 

28 

Antares 

W. 

73    4  36 

3069 

74  a3  32 

3056 

76    2  36 

3060 

77  31  47 

3043 

a  Arietis 

E. 

74  51  41 

3194 

73  24    0 

3191 

71  56  16 

3118 

70  28  28 

3114 

Aldebaran 

E. 

107  27  46 

9998 

105  57  31 

9993 

104  27    9 

9988 

102  56  41 

9963 

29 

Antares 

W, 

84  59  37 

3013 

86  29  34 

3005 

87  59  40 

9999 

89  29  54 

9903 

aAquiln 

W. 

41  25    3 

4060 

42  35  44 

3969 

43  47  34 

3996 

45    0  27 

3868 

a  Arietis 

E. 

63    838 

3103 

61  40  32 

3101 

60  12  23 

3008 

58  44  11 

3096 

Aldebaran 

E. 

95  22  38 

9954 

93  51  27 

9947 

92  20    8 

9940 

90  48  40 

8934 

do 

Antares 

W. 

97    3  12 

99S8 

98  34  18 

9950 

100    5  34 

9949 

101  36  59 

9035 

a  Aquiies 

W. 

51  18  28 

3635 

52  36  25 

3507 

53  55    3 

3561 

55  14  20 

3588 

a  Arietis 

E. 

51  22  55 

3096 

49  54  40 

3097 

48  26  27 

3099 

46  58  16 

3109 

Aldebaran 

E. 

83    9  10 

96P7 

81  36  47 

9890 

80    4  15 

9881 

78  31  32 

9673 

Mars 

E. 

103  42  19 

3169 

102  15  24 

3153 

100  48  19 

3144 

99  21    3 

3136 

31 

a  AaiiiliB 
a  Arietis 

W. 

61  59  22 

3385 

63  21  58 

3360 

64  44  58 

3337 

66    8  27 

3313 

E. 

39  38  46 

3137 

38  11  21 

3150 

36  44  12 

3166 

35  17  22 

3184 

Aldebaran 

E. 

70  45  13 

9898 

69  11  22 

S819 

67  37  19 

9609 

66    3    3 

9709 

Mars 

E, 

92     1  58 

3068 

90  33  34 

3078 

89    4  57 

3068 

87  30    8 

3067 

Sun 

E. 

130  51  22 

3199 

129  25    3 

3160 

127  58  30 

3169 

126  31  44 

3158 

XVIII. 


JULY,   1885. 


127 


GBEENWICH  MEAN  TIME. 

LUKAB  DISTANCES. 

1- 

P.L. 

P.L. 

P,L. 

P.L. 

»l 

Name  and  Dlraetlon  1 

Midnight. 

of 

XVi^. 

of 

XVUlb. 

of 

XXIk. 

of 

I* 

of  Object. 

DiiT. 

Diff. 

Diff. 

Diff. 

Fomalhaut 

£. 

90  35' 54' 

3366 

89  12  59 

3973 

87  50  12 

3380 

86  27  33 

3387 

22 

Regulus 

W. 

107    4  31 

3050 

108  33  42 

3054 

110    2  48 

3057 

111  31  50 

3060 

Jupiter 

W. 

98  56  13 

3119 

100  23  59 

3194 

101  51  40 

9196 

103  19  16 

3131 

Spica 

W. 

53  34  59 

3061 

55    3  56 

3065 

56  32  49 

9067 

58    1  39 

3069 

aAqiiiliB 

E. 

48  44  50 

3888 

47  31  18 

3033 

46  18  Si 

3989 

45    6  34 

4035 

Fomalhaut 

£. 

79  36  21 

34S5 

78  14  33 

3433 

76  52  54 

3441 

75  31  24 

3450 

23 

Spica 

W. 

65  25    2 

3081 

66  53  35 

3089 

68  22    7 

3083 

69  50  37 

3064 

n  AqiiiliB 

E. 

39  21  21 

4385 

38  15  46 

4477 

37  11  34 

4581 

36    8  53 

4697 

Fomalhaut 

E. 

68  46  27 

3497 

67  26    0 

3500 

66    5  46 

3591 

64  45  45 

3533 

a  Pegasi 

E. 

83  11  26 

3311 

81  47  27 

3314 

80  23  32 

3316 

78  59  41 

3399 

24 

Spica 

W. 

77  12  56 

3086 

78  41  23 

3085 

80    9  51 

3085 

81  38  19 

3064 

Antares 

W. 

32  26  39 

3975 

33  51  20 

3959 

.35  16  19 

3946 

36  41  34 

9933 

Fomalhaut 

£. 

58    9  18 

3607 

56  50  51 

3094 

55  32  43 

3644 

54  14  56 

3665 

a  Pegasi 

E. 

72    136 

3349 

70  38  13 

3347 

69  14  56 

3359 

67  51  45 

3358 

25 

Spica 

W. 

89    0  59 

3078 

90  29  36 

3075 

91  58  16 

9073 

93  26  58 

3079 

Ajitares 

W. 

43  51    3 

3186 

45  17  29 

3178 

46  44    4 

3171 

48  10  48 

3163 

Fomalhaut 

E. 

47  52  18 

3800 

46  37  16 

3835 

45  22  50 

3874 

44    9    4 

3017 

a  Pegasi 

£. 

60  57  30 

3390 

59  35    2 

3309 

58  12  44 

9408 

56  50  37 

3418 

26 

Spica 

W. 

100  51  10 

3050 

102  20  10 

3066 

103  49  14 

9058 

105  18  22 

3049 

Antares 

W. 

55  26  32 

3139 

56  54    4 

3195 

58  21  43 

3190 

59  49  28 

3114 

Fomalhaut 

E. 

38  12  28 

4811 

37    4  12 

4991 

;»  57  11 

4380 

34  51  32 

4488 

a  Pegnsi 
aArietis 

E. 

50    3    8 

3483 

48  42  25 

3500 

47  22    1 

3510 

46    1  58 

3541  1 

£. 

92  18  51 

3168 

90  51  56 

3150 

89  24  58 

3156 

87  57  56 

3163 

27 

Antares 

W. 

67  10    2 

3085 

68  38  30 

3079 

70    7    5 

9073 

71  »>  47 

3068 

a  Pegasi 

£. 

39  28  34 

3803 

38  11  39 

3734 

36  55  28 

3781 

35  40    6 

3835 

aArietis 

£. 

80  41  46 

3136 

79  14  20 

3133 

77  46  51 

3130 

76  19  18 

3197 

28 

Antares 

W. 

79    I    6 

3038 

80  30  32 

.3031 

82    0    6 

9095 

83  29  48 

3019 

a  Arietis 

£. 

69    036 

3119 

67  32  41 

3110 

66    4  43 

9107 

64  36  42 

3105 

Aldebaran 

E. 

101  26    7 

9977 

99  55  26 

9971 

98  24  37 

9065 

96  53  41 

9960 

29 

Antares 

W. 

91    0  16 

9985 

92  30  47 

9978 

94    1  27 

9979 

95  32  15 

9965 

a  AqnilflB 

W. 

46  14  19 

3814 

47  29    7 

3765 

48  44  46 

3718 

50     1  14 

3675 

a  Arietis 

E. 

57  15  57 

3096 

55  47  42 

3096 

54  19  27 

3005 

52  51  11 

3006 

Aldebaran 

E. 

89  17    4 

9997 

87  45  19 

9990 

86  13  26 

9919 

84  41  23 

S905 

30 

Antares 

W. 

103    %  34 

9997 

104  40  18 

9990 

106  12  12 

9919 

107  44  16 

9903 

aAqiiiliB 

W. 

56  34  13 

3497 

57  54  41 

3466 

59  15  43 

3438 

60  37  17 

3410 

a  Arietis 

E. 

45  30    9 

3106 

44    2    7 

3111 

42  34  11 

3118 

41     6  23 

3197 

A  Idebanm 

E. 

76  58  39 

986^ 

75  25  35 

9855 

73  52  19 

9847 

72  18  52 

9836 

Mars 

E. 

97  53  37 

3197 

96  26    0 

3117 

94  58  11 

3107 

93  30  10 

3098 

31 

aAquilfB 

W. 

67  32  23 

3991 

68  56  45 

3970 

70  21  31 

3951 

71  46  40 

3931 

a  AnetiH 

E. 

33  50  54 

3907 

32  24  5:3 

3935 

30  51>  25 

3968 

29  34  36 

3:)08 

Aldebaran 

E. 

64  28  34 

9789 

62  5;^  52 

9i/9 

61   18  56 

9768 

59  43  4(J 

9756 

Mars 

E. 

86    7    6 

3046 

84  37  50 

3035 

83    8  21 

3094 

81  38  38 

^13 

Sun 

E. 

125    4  44 

3146 

123  rJ7  30 

3134 

122  10    2 

3139 

120  42  19 

3110 
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AT  GEEENWICH  APPARENT  NOON. 

THE  SUN'S 

SqaaUon  of 
Time, 

i 

1 
1 

1 
1 

Sideraal 
Time  of 
Semi- 

PaMing 
MeridJau. 

to  be 
Added  to 

Difllfor 
IHoor. 

Bight  AMMUta. 

Dffr.for 
IHoor. 

▲ppttoit 

Blftfbr 
iflonr. 

Bemi. 
dJametob 

Sabtraoted 

ttma 
Apparent 

Time. 

Sat. 

SUN. 
Mon. 

1 
2 
8 

h      m      ■ 
8  47    5.19 
8  50  67.67 
8  54  49.55 

9.699 
9.675 
9.660 

N.17  55  41.6 
17  40  19.3 
17  24  39.7 

-38!06 
38.79 
39.60 

15  48'll 
15  48.24 
15  48.37 

66!62 
66.53 
66.44 

m       a 

6    2.31 
5  58.24 
5  53.59 

a 
0.166 
0.182 
0.207 

Tues. 
Wed. 
Thur. 

4 
5 
6 

8  58  40.85 

9  2  31.58 
9    6  21.74 

9.696 
9.602 
9.578 

17    8  43.1 
16  52  29.8 
16  36    0.0 

-40.91 
40.91 
41.59 

15  48.50 
15  48.64 
15  48.78 

66.35 
66.27 
66.18 

5  48.86 
5  42.55 
5  36.18 

0.231 
0.255 
0.279 

Fiid. 
Sat 

SUN. 

7 
8 
9 

9  10  11.32 
9  14    0.31 
9  17  48,73 

9.553 
9.529 
9.505 

16  19  14.1 
16    2  12.4 
15  44  55.2 

-42.26 
42.92 
43.56 

15  48.92 
15  49.07 
15  49.22 

66.10 
66.01 
65.93 

5  29.22 
5  21.67 
5  13.56 

0.303 

o.:«7 

0.351 

Mon. 
Tues. 
Wed. 

10 
11 
12 

9  21  36.59 
9  25  23.88 
9  29  10.60 

9.482 
9.458 
9.435 

15  27  22.8 
15    9  35.4 
14  51  33.7 

-44.17 
44.78 
45.37 

15  49.38 
15  49.55 
15  49.72 

65.84 
65.76 
65.68 

5    4.88 
4  55.63 
4  45.82 

0.374 
0.398 
0.421 

Thur. 

Frid. 

Sat 

13 
14 
15 

9  32  56.75 
9  36  42.35 
9  40  27.41 

9.412 

9.389 
9.366 

14  38  17.8 
14  14  47.9 
13  56    4.5 

-45.96 
46.53 
47.09 

15  49.90 
15  50.07 
15  50.26 

65.60 
65.52 
65.44 

4  85.46 
4  24.54 
4  13.07 

0.444 
0.467 
0.490 

SUN. 

Mon. 

Tues. 

16 
17 
18 

9  44  11.92 
9  47  55.90 
9  51  39.35 

9.344 
9.322 
9.301 

13  37    7.8 
13  17  58.2 
12  58  36.0 

-47.64 
48.16 
4a6d 

15  50.45 
15  50.64 
15  50.84 

65.36 
65.29 
65.22 

4    1.06 
3  48.52 
3  35.46 

0.512 
0.534 
0.555 

Wed. 
Thur. 
Frid. 

19 
20 
21 

9  55  22.29 

9  59    4.72 

10    2  46.67 

9.280 
9.259 
9.239 

12  39     1.5 
12  19  15.1 
11  59  17.0 

-49.19 
49.68 
60.15 

15  51.04 
15  51.24 
15  51.44 

65.15 
65.08 
65.01 

8  21.88 
3    7.80 
2  53.23 

0.576 
0.597 
0.617 

Sat. 

SUN. 

Mon. 

22 
23 
24 

10    6  28.15 
10  10    9.18 
10  13  49.76 

9.219 
9.199 
9.181 

11  39    7.6 
11  18  47.1 
10  58  15.9 

,r50.62 
51.08 
51.52 

15  51.65 
15  51.85 
15  52.06 

64.95 
64.88 
64.82 

2  38.20 
2  22.71 
2    6.79 

0.637 
0.656 
0.674 

Tues. 
Wed. 
Thur. 

25 
26 
27 

10  17  29.91 
10  21     9.67 
10  24  49.05 

9.164 
9.148 
9.133 

10  37  34.2 

10  16  42.3 

9  55  40.7 

-51.95 
52.37 
52.77 

15  52.27 
15  52.49 
15  52.70 

64.76 
64.70 
64.64 

150.43 
133.68 
1  16.55 

0.691 
0.707 
0.722 

Frid. 
Sat 
SUN. 
Mon. 

Tues. 

28 
29 
30 
31 

32 

10  28  28.07 
10  32    6.74 
10  35  45.08 
10  39  23.11 

10  43    0.85 

9.118 

9.104 

•  9.091 

9.079 

9.067 

9  34  29.6 
9  13    9.3 
8  51  40.1 
8  30    2.3 

N.  8    8  16.2 

-53.16 
53.53 
53.90 
54.25 

-54.59 

15  52.92 
15  53.14 
15  53.36 
15  53.58 

15  53.81 

64.59 
64.54 
64.49 
64.44 

64.40 

0  59.06 
0  41.23 
0  23.08 
0    4.61 

0.737 
0.751 
0.764 
0.776 

0.788 

0  14.15 

Voo^Th 
lb 

e  mean  time  of  gen 
Asign  —  preflzAd 

ildiametei 
totheboi 

'  passing  may  be  found  by  m 
xrly  ohaoge  of  decUnatioa  Ind 

btracting  (H.18  from  tbe 
lioatoa  that  north  dedini 

sidereal  time, 
ations  are  decreasing 

u. 
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AT  GKEENWICn  MEAN  NOON. 

t 

1 

1 

1 

1 

THE 

SUN'S 

Equation  of 

Time, 

to  be 
Sobtracted 

ftom 

Diif.  fur 
1  Hoor. 

Sidereal 

Time, 

or 

Bight  Aaoeualon 

of 

Mean  Bun. 

Apparent 
Bight  AMseuaion. 

Dlflr.  for 
1  Hour. 

Apparent 
DecliuaUon. 

Diftfor 
1  Hoar. 

Added  to 
Mean  Time. 

Sat 

Sun. 

Mon. 

1 

2 
3 

h     m       ■ 

8  47    4.21 
8  50  56.70 
8  54  48.60 

9.699 
9.675 
9.650 

N.  17  55  45!5 
17  40  23.2 
17  24  43.6 

-38!06 
38.79 
39.50 

IQ          8 

6    2.32 
5  58.25 
5  53.60 

0.158 
0.182 
0.207 

1.     m       a 

8  41     1.89 
8  44  58.45 
8  48  55.00 

Tues. 
Wed. 
Thur. 

4 
5 
6 

8  58  39.d2 

9  2  30.67 
9    6  20.85 

9.696 
9.603 
9.578 

17     8  47.0 
16  52  33.7 
16  36    3.9 

-40.21 
40.91 
41.59 

5  48.37 
5  42.57 
5  36.20 

0.231 
0.255 
0,279 

8  52  51.55 

8  56  48.10 

9  0  44.65 

Frid. 

Sat 

Sun. 

7 

8 
9 

.  9  10  10.45 
9  13  59.46 
9  17  47.90 

9.554 
9.530 
9506 

16  19  18.0 
16    2  16.2 
15  44  59.0 

-42.26 
42.92 
43.56 

5  29.24 
5  21.70 
5  13.59 

0.303 
0.327 
0.351 

9    4  41.21 
9    8  37.76 
9  12  34.31 

Mod. 
Tues. 
Wed. 

10 
11 
12 

9  21  35.78 
9  25  23.09 
9  29    9.84 

9.483 
9.459 
9.436 

15  27  26.5 
15    9  39.1 
14  51  37.3 

-44.17 
44.78 
45.37 

5    4.91 
4  55.66 
4  45.85 

0.374 
0.398 
0.421 

9  16  30.87 
9  20  27.43 
9  24  23.99 

Thur. 

Frid. 

Sat 

18 
14 
15 

9  32  56.03 
9  36  41.66 
9  40  26.75 

9.413 
9.390 
9.367 

14  33  21.3 
14  14  51.3 
13  56     7.8 

-45.96 
46..53 
47.09 

4  35.49 
4  24.57 
4  13.10 

0.444 
0.467 
0.490 

9  28  20.54 
9  32  17.09 
9  36  13.65 

oqSEh 

16 
17 

18 

9  44  11.29 
9  47  55.30 
9  51  38.79 

9.345 
9.323 
9.302 

13  37  11.1 
13  18     1.3 
12  58  38.9 

-47.64 
48.17 
48.69 

4     1.09 
3  48  55 
3  35.49 

0.512 
0.534 
0.555 

9  40  10.20 
9  44    6.75 
9  48    3.30 

Wed. 
Thur. 
Frid. 

19 
20 
21 

9  55  21.77 

9  59    4.24 

10    2  46.23 

9.281 
9.260 
9.240 

12  39    4.3 
12  19  17.7 
11  59  19.4 

-49.20 
49.69 
50.16 

3  21.91 
3    7.83 
2  53.26 

0.576 
0.507 
0.617 

9  51  59.86 
9  55  56.41 
9  59  52.97 

Sat 

Sun. 

Mon. 

22 
23 
24 

10    6  27.75 
10  10    8.82 
10  13  49.44 

9.220 
9.201 
9.183 

11  39    9.8 
11  18  49.1 
10  58  17.7 

-50.63 
51.09 
51.53 

2  38.23 
2  22.74 
2    6.81 

0.6:^7 
0.656 
0.674 

10    3  49.52 
10    7  46.08 
10  11  42.63 

Tues. 
Wed. 
Thur. 

25 
26 
27 

10  17  29.63 
10  21     9.43 
10  24  48.85 

9.166 
9.150 
9.135 

10  37  35.8 

10  16  43.7 

9  55  41.9 

-51.96 
52.38 

62.78 

1  50.45 
1  33.70 
1  16.57 

0.691 
0.707 
0,722 

10  15  39.18 
10  19  35.73 
10  23  32^28 

Frid. 
Sat 
Sun. 
Mon. 

Tuea. 

28 
29 
30 
31 

32 

10  28  27.91 
10  32     6.63 
10  35  45.02 
10  39  23.10 

10  43    0.89 

9.120 
9.106 
9.093 
9.081 

9.069 

9  34  30.5 
9  13    9.9 
8  51  40.5 
8  30    2.4 

N.    8    8  16.0 

-53.17 
53.54 
5:^91 
54.26 

-54.60 

0  59.08 
0  41.24 
0  23.08 
0    4.61 

0.737 
0.751 
0.764 
0.776 

0.788 

10  27  28.83 
10  31  25.39 
10  35  21.94 
10  39  18.49 

10  43  15.04 

0  14.15 

Kon.— Th 
Th 
are 

e  sign  — prefixed  to 

lean  noon 
thehoorl 

may  be  aaaamed  the  aame  as  t1 
y  change  of  declination  indicate 

[lat  for  apparent 
a  that  north  dec 

noon. 

Diff.  for  1  Hour, 
H-9-.«i65. 
(Table  m.) 
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AT  GBEENWICH  MEAN  NOON. 

d 

THE  SUN'S 

I 

1 

1 
1 

1 

Locarithm 

of  the 

BadinsYeotor 

of  the 

Sarth. 

DiiCfor 
IHonr. 

Mean  Time 

of 

Sidereal  Noon. 

TBUB  LONornrus. 

Dim  for 
IHonr. 

LATITUDE. 

X 

W 

1 

2 
3 

213 
214 
215 

129  20    l'.'6 

130  17  27.7 

131  14  55.1 

19  3l"7 
16  57.7 
14  25.0 

143!56 
143.61 
143.66 

+  Oj09 

-0.03 

0.14 

0.0063145 
0.0062575 
0.0061988 

-23.4 
24.1 
24.8 

h      m      a 

15  16  27.56 
15  12  31.65 
15    8  35.75 

4 
5 
6 

216 
217 
218 

132  12  23.8 

133  9  53.7 

134  7  24.9 

n  53.5 
9  23.3 
6  54.4 

143.72 
143.77 
143.83 

-0.23 
0.29 
0.31 

0.0061383 
0.0060759 
0.0060115 

-25.6 
26.4 
27.3 

15    4  39.84 
15    0  43.93 
14  56  48.02 

7 
8 
9 

219 
220 
221 

135  4  57.4 

136  2  31.2 
136  60    6.3 

4  26.8 

2    0.5 

59  35.5 

143.88 
143.94 
143.99 

-0.30 
0.27 
0.21 

0.0059449 
0.0058761 
0.0058051 

-28.2 
29.1 
30.0 

14  52  52.11 
14  48  56.20 
14  45    0.29 

10 
11 
12 

222 
223 
224 

137  57  42.7 

138  55  20.3 

139  52  59.0 

57  11.7 
54  49.1 
52  27.7 

144.04 
144.09 
144.14 

-0.13 
-0.02 
+  0.11 

0.0057319 
0.0056564 
0.0055786 

-31.0 
32.0 
32.9 

14  41     4.37 
14  37    8.47 
14  33  12.56 

13 
14 
15 

225 
226 
227 

140  50  38.8 

141  48  19.7 

142  46     1.7 

50    7.4 
47  48.2 
45  30.1 

144.19 
144.23 
144.28 

+  0.24 
0.37 
0.50 

0.0054987 
0.0054167 
0.0053326 

-33.8 
34.6 
35.4 

14  29  16.65 
14  25  20.74 
14  21  24.84 

16 
17 
18 

228 
229 
230 

\4S  43  44.8 

144  41  29.0 

145  89  14.3 

43  13.1 
40  57.2 
38  42.4 

144.32 
144.37 
144.41 

+  0.61 
0.70 
0.76 

0.0052466 
0.0051589 
0.0050696 

-36.2 
36.9 
37.5 

14  17  28.93 
14  13  33.02 
14    9  37.12 

19 
20 
21 

231 
232 
233 

146  37    0.7 

147  34  48.2 

148  32  36.9 

36  28.7 
34  16.1 
32    4.6 

144.45 
144.50 
144.55 

+  0.80 
0.81 
0.80 

0.0049788 
0.0048867 
0.0047935 

-38.1 
38.6 
39.1 

14    5  41.21 
14     1  45.31 
13  57  49.40 

22 
23 
24 

234 
235 
236 

149  30  26.9 

150  28  18.2 

151  26  10.9 

29  54.5 

27  45.8 
25  38.4 

144.61 
144.66 
144.72 

+  0.76 
0.67 
0.57 

0.0046992 
0.0046042 
0.0045083 

-39.5 
399 
40.2 

13  53  53.49 
13  49  57.58 
13  46     1.67 

25 
26 
27 

237 
238 
239 

152  24    4.9 

153  22    0.5 

154  19  57.8 

23  32.3 
21  27.8 
19  25.0 

144.78 
144.85 
144.92 

+  0.44 
0.31 
0.18 

0.0044115 
0.0043142 
0.0042161 

-40.5 
40.7 
41.0 

13  42    5.76 
13  38    9.86 
13  34  13.96 

28 
29 
30 
31 

240 
241 
242 
243 

155  17  56.9 

156  15  57.8 

157  14    0.5 

158  12    5.0 

17  24.0 
15  24.8 
13  27.4 
11  31.8 

145.00 
145.07 
145.15 
145.23 

+  0.04 

-0.10 

0.21 

0.31 

0.0041173 
0.0040177 
0.0039174 
0.0038163 

-41.3 
41.6 
42.0 
42.4 

13  30  18.05 
13  26  22.14 
13  22  26.24 
13  18  30.34 

32 

244 

159  10  11.6 

9  38.2 

146.31 

-  0.37 

0.0037141 

-42.8 

13  14  34.43 

Kon^Tho 
the 

nmnbon  in  oolnmn 
ineuL  equinox  of  Jm 

X  oomspond 
unary  0*.0. 

totheiro 

e  eqninoxof  the  date;  in  ooloi 

nn  \\  to 

Diif.  for  1  Hour, 
—  9>.8296. 
(Table  IL) 

IV. 
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GREENWICH  MEAN  TIME. 

1 

1 
1 

THE 

MOON'S 

• 

SKiaDUlCBTXB. 

BORIZOHTAL  PASALLAX 

VPPBB  TBAMSrr. 

AOB. 

HOOB. 

Midnight. 

Sboii. 

Dlft  for 
IHour. 

Midnight 

Dili:  for 
1  Hour. 

Haridtenor 
Onmvieh. 

DW.  for 
IHonr. 

Kmd. 

1 
3 
3 

1520:4 
15  31.3 
15  43.4 

15  25"7 
15  37.2 
15  49.8 

56'll!b 
66  51.0 
57  35.4 

// 
+  1.56 

1.77 

1.03 

56'90.'4 
57  12.7 
57  58.9 

n 

+  1.67 
1.85 
1.07 

h      m 

16  28.9 

17  17.1 

18  8.0 

m 

1.96 
9.06 
8.19 

2013 
21.3 
22.3 

4 
5 
6 

15  56.3 

16  9.3 
16  21.4 

16    2.8 
16  15.5 
16  26.7 

58  22.9 

59  10.6 
59  65.0 

-1-9.00 
1.04 
1.71 

58  46.9 

59  33.5 

60  14.5 

-1-1.08 
1.85 
1.52 

19    2.0 

19  69.3 

20  59.1 

S.39 
8.45 
9.63 

23.3 
24.3 
25.3 

7 
8 
9 

16  31.3 
16  37.8 
16  39.9 

16  35.0 
16  39.5 
16  39.1 

60  31.4 

60  65.4 

61  3.0 

-1-1.98 
-1-0.67 
-0.06 

60  45.2 

61  1.4 
61    0.0 

-»•  i.oo 

-1-0.32 
-0.44 

22  0.3 

23  1.2 
6 

9.S6 
9.51 

26.8  ' 
27.3 

S8.3 

10 
11 
12 

16  37.0 
16  29.4 
16  17.9 

16  33.8 
16  24.1 
16  11.1 

60  52.6 
60  24.6 
59  42.4 

-0.81 
1.48 
J. 00 

60  40.6' 
60    5.0 
59  17.4 

-1.16 
1.76 
2.16 

0    0.6 

0  57.4 

1  61.6 

3.49 
9.31 
9.90 

0.0 
1.0 
2.0 

13 
14 
15 

16    3.9 
15  48.6 
15  33.6 

15  56.3 
15  41.0 
15  26.5 

58  50.7 
57  54.8 
56  69.5 

-8.27 
9.31 
2.23 

58  23.0 
57  26.8 
56  83.4 

-2.33 
2.31 
2.11 

2  43.4 

3  33.3 

4  22.0 

9.19 
9.05 
9.01 

3.0 
4.0 
5.0 

16 
17 
18 

15  19.8 
15    8.0 
14  58.6 

15  13.6 
15    3.0 

14  54.8 

56    8.8 
55  25.4 
54  50.9 

-1.07 
1.63 
1.24 

55  46.1 
55    7.0 
54  37.2 

-1.81 
1.44 
1.03 

6  105 

5  67.7 

6  45.3 

1.99 
1.98 
1.96 

6.0 
7.0 
8.0 

19 
20 
21 

14  51.8 
14  47.6 
14  45.9 

14  49.4 
14  46.4 
14  45.9 

54  26.0 
54  10.6 
54   4a 

-0.83 

0.45 

-0.00 

54  17.1 
54    6.3 
54    4.2 

-0.64 
-0.27 
-1-0.07 

7  32.9 

8  20.4 

9  7.6 

1.98 
1.97 
1.96 

9.0 
10.0 
11.0 

22 
23 
24 

14  46.4 
14  48.7 
14  52.6 

14  47.3 
14  50.5 
14  55.1 

54    6.0 
54  14.6 
54  29.1 

-1-0.22 
0.48 
0.70 

54    9.5 
54  21.2 
54  38.1 

-1-0.35 
0.60 
0.70 

9  64.3 

10  40.6 

11  26.0 

1.93 
1.91 
1.89 

12.0 
13.0 
14.0 

26 
26 
27 

14  67.8 

15  4.1 
15  11.1 

16    0.8 
15    7.5 
15  14.9 

54  48.2 

55  11.1 
55  86.9 

-1-0.87 
1.02 
1.12 

54  59.2 

55  23.6 
55  50.8 

+  0.05 
1.07 
1,17 

12  11.1 

12  66.1 

13  41.4 

1.87 
1.88 

15.0 
16.0 
17.0 

28 
29 
90 
31 

15  18.8 
15  27.1 
15  36.0 
15  45.4 

15  22.9 
15  31.5 
15  40.6 
15  50.1 

56    5.2 

56  35.8 

57  8.4 
57  42.7 

-H.22 
1.32 
1.30 
1.45 

56  20.2 

56  51.9 

57  25.4 

58  0.3 

+  1.27 
1.36 
1.42 
1.47 

14  27.5 

15  15.0 

16  4.6 
16  56.6 

1.95 
9.09 
9.19 
9.93 

18.0 
19.0 
20.0 
21.0 

32 

15  55.0 

15  59.8 

68  18.1 

+  1.47 

58  35.7 

+  1.46 

17  51.3 

9.33 

22.0 
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QBEENWiCH  MEAX  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECT.TNATION. 

Hour. 

Diff.for 
IMlnato. 

Diff.for 
1  Minute. 

Hour. 

BlghtAmiMkni. 

Difffor 
1  Minute. 

Diff.  for 
1  Minute. 

SA 

TUKD. 

A.Y  h 

MONDAY  3. 

0 

h    m     B 
0  38  58.63 

9.0907 

N.  2  52  18.4 

0^897 

0 

)i    m     • 
2  19  30.34 

9.1859 

N.IO  26  26.7 

8.706 

1 

0  40  59.94 

9.0330 

3    2  11.5 

9.883 

1 

2  21  41.59 

9.1807 

10  35    7.7 

8.660 

2 

0  43    1.39 

9.0-i&4 

3  12    4.3 

9.8T7 

2 

2  23  5:3.11 

9.1943 

10  43  45.9 

8.619 

3 

0  45    2.99 

9.0978 

3  21  56.7 

9.870 

3 

2  26    4.91 

9.1989 

10  52  21.2 

6.564 

4 

0  47    4.73 

3  31  48.7 

9.809 

4 

2  28  16.98 

9J3034 

11    0  53.6 

8.514 

5 

0  49    6.6:3 

9.0390 

3  41  40.1 

9.853 

5 

2  30  2i)-32 

9.9079 

11     9  22.9 

8.463 

G 

0  51     8.68 

9.0354 

3  51  31.0 

9.843 

6 

2  32  41.93 

9.9195 

11  17  49.1 

8.411 

7 

0  53  10.88 

9.0380 

4    1  21.3 

9.834 

7 

2  34  54.82 

9.9179 

11  26  12.2 

8.359 

8 

0  55  13.24 

9.0407 

4  11  11.1 

9.894 

8 

2  37    8.00 

9.9990 

11  34  32.2 

6.300 

9 

0  57  15.77 

9.0435 

4  21    0.2 

9.819 

9 

2  39  21.46 

9.9967 

11  42  48.9 

8.960 

10 

0  59  18.46 

9UH«3 

4  30  48J> 

9.799 

10 

2  41  35.20 

9.9314 

1151    2.2 

8.194 

]] 

I     1  21.32 

9.0491 

4  40  36.1 

9.786 

11 

2  43  49.23 

9.9309 

1 1  59  12ii 

8.138 

12 

1     3  24.35 

9U>319 

4  50  22.9 

9.773 

12 

2  46    S.^ 

9.9410 

12    7  18.8 

8.081 

13 

I     5  27..55 

9.0548 

5    0    8.8 

9.757 

13 

2  48  18.15 

9.9458 

12  15  21.9 

8099 

14 

1     7  30.93 

9.0578 

5    9  53.8 

9.749 

14 

2  50  33.05 

9.3507 

12  23  21.4 

7.909 

15 

1    9  34.49 

9.0608 

5  19  37.9 

9.797 

15 

2  52  48.24 

9.3356 

12  31  17.3 

7J01 

IG 

1  11  38.23 

9.0638 

5  29  21.0 

0.709 

16 

2  55    3.72 

9.9605 

12  39    9.5 

7.839 

17 

1   13  4-2.15 

9.0669 

5  ;)9    3.0 

9.691 

17 

2  57  19.50 

9.9655 

12  46  58.0 

7.776 

18 

1  15  46.26 

9.0701 

5  48  43.9 

9.673 

18 

2  59  35.58 

9.9704 

12  54  42.6 

7.719 

19 

1   17  50.56 

9.0733 

5  58  23.7 

9.653 

19 

3     1  51.95 

9.9753 

13    2  23.4 

7.648 

20 

1   19  55.06 

9.0766 

6    8    2.3 

9UI39 

20 

3    4    8.62 

9.9803 

13  10    0.3 

7.589 

21 

1  21  59.75 

9.0796 

6  17  39.6 

9.611 

21 

3    6  25.59 

9^2853 

13  17  33.2 

7.514 

22 

1  24    4.64 

9.0839 

6  27  15.6 

9.589 

22 

3    8  42.86 

9.9903 

13  25    2.0 

7.445 

23 

1  26    9.73 

SI 

9.0800 

N.  G  36  50,3 

r2. 

9.567 

23 

3  11    0.43 
Tl 

9.9954 

mSDA 

N.13  32  26.G 
.Y  4. 

7J76 

0 

1  28  15.03 

9.0900 

N.  6  46  23.6 

9.543 

0 

3  13  18.31 

9.3003 

N.13  39  47.0 

7.906 

1 

1  30  20.53 

6  55  55.4 

9.518 

1 

3  15  3(U9 

9.3055 

13  47    3.2 

7.934 

2 

1  32  2(5.24 

9.0970 

7    5  25.7 

9.403 

2 

3  17  54.97 

9.3105 

13  54  15.1 

7.169 

3 

1  34  32.17 

9.1006 

7  14  54.5 

9.467 

3 

3  20  13.75 

9.3156 

14     1  22.6 

7.0(<8 

4 

1  :i6  38.31 

9.1049 

7  24  21.7 

9.440 

4 

3  22  32.84 

9.3907 

14    8  25.6 

'  7.013 

5 

1  38  44.67 

9.1078 

7  33  47.3 

9.419 

5 

3  24  52.24 

9.3958 

14  15  24.1 

6.038 

G 

1  40  51.25 

9.1115 

7  43  1J.2 

9.383 

6 

3  27  11.94 

9.3309 

14  22  18.1 

6.661 

7 

1  42  58.05 

9.1153 

7  52  3:3.3 

9.353 

7 

3  29  31.95 

9.3360 

14  29    7.4 

6.783 

8 

1  45    5.08 

9.U91 

8     1  5:3.6 

9.399 

8 

3  31  52.26 

9.3411 

14  35  52.0 

6.703 

9 

1  47  12.33 

9.1998 

8  11   12.0 

0.991 

9 

3  34  12.88 

9.3469 

14  42  31.8 

6.693 

10 

1  49  19.82 

9.1967 

8  20  28.5 

9.958 

10 

3  36  33.81 

9.3513 

14  49    6.7 

6.549 

11 

1  51  27.54 

9.1307 

8  29  43.0 

9.^5 

11 

3  38  55.04 

9.3564 

14  55  36.8 

6.460 

12 

1  5:}  35.50 

9.1347 

8  38  55.5 

9.191 

12 

3  41  16.58 

9.3616 

15    2     1.9 

6.377 

13 

1  55  43.70 

9.1387 

8  48    5.9 

9.155 

13 

3  43  38.43 

9.3667 

15    8  22.0 

6.998 

14 

I  57  52.14 

9.1497 

8  57  14.1 

9.119 

14 

3  46    0.58 

9J717 

15  14  37.0 

6.907 

15 

2    0    0.82 

9.1466 

9    6  20.2 

9.083 

15 

3  48  23.04 

9.:)768 

15  20  46.8 

6.1)9 

16 

2    2    9.75 

9.1500 

9  15  24.1 

0.045 

16 

3  50  45.80 

9.3819 

15  26  51.3 

6.031 

17 

2    4  18.93 

9.1551 

9  24  25.6 

9.006 

17 

3  5:3    8.87 

9.3870 

15  32  50.5 

5.949 

18 

2    6  28.36 

9.1593 

9  33  24.7 

8.965 

18 

3  55  32.24 

9.r030 

15  38  44.4 

5.853 

19 

2    8  38.04 

9.1635 

9  42  21.4 

8.993 

19 

3  57  55.91 

9.3971 

15  44  32.9 

5.709 

20 

2  10  47.98 

9.1678 

9  51  15.7 

8.863 

20 

4    0  19.89 

9.4039 

15  50  15.9 

5.671 

21 

2  12  58.18 

9.1793 

10    0    7.4 

8.640 

21 

4    2  44.17 

9.4079 

15  55  53.4 

5.578 

22 

2  15    8.64 

9.1765 

10    8  56.5 

8.797 

22 

4    5    8.75 

9.4199 

16    1  25.3 

5.483 

23 

2  17  19.36 

9.1808 

10  17  43.0 

8.753 

23 

4    7  33.63 

0.4171 

16    6  51.4 

5.388 

24 

2  19  30.34 

9.1853 

N.IO  26  1>6.7 

8.706 

24 

4    9  ,58.80 

9.4930 

N.16  12  11.8 

5JI99 

yi. 
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OEEENWIGH  MEAIf  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

RiffhtAMenifcm. 

Dim  for 
IMinnte. 

Diff.for 
llfinQte. 

Hour. 

BiffhtAsoeoMkin. 

DifRfor 
IMioate. 

Dlitfop 
1  Minute. 

WEI 

>NESr 

►AT  5, 

llilDAY  7. 

h    m     t 

• 

O        1        n 

n 

h    m      « 

fi 

0 

4    9  58.80 

9.4990 

N.16  12  11.8 

5J»9 

0 

6  11    5.74 

9.5984 

N.18  17  46.8 

0.347 

1 

4  12  24.27 

9.4989 

16  17  26.4 

5.195 

1 

6  13  41.76 

9.0019 

18  17  22.0 

0.478 

2 

4  14  50.03 

9.4318 

16  22  a5.2 

5.087 

2 

6  16  17.89 

9.6098 

18  16  49.3 

0.619 

3 

4  17  16.09 

9.4397 

16  27  38.0 

4.887 

3 

6  18  54.11 

9.6045 

18  16    8.6 

0.744 

4 

4  19  42.44 

9.4419 

16  32  34.8 

4.887 

4 

6  21  30.43 

9.6061 

18  15  20,0 

0.877 

5 

4  22    9.06 

9.4464 

16  37  25.6 

4.786 

5 

6  24    6.84 

9.6074 

18  14  2:3.4 

1.009 

6 

4  24  36.01 

9.4519 

16  42  10.3 

4.683 

6 

6  26  43.32 

9.6087 

18  13  18.9 

1.149 

7 

4  27    3.22 

9.4558 

16  46  48.8 

4.580 

7 

6  29  19.88 

90088 

18  12    6.4 

1.975 

8 

4  29  30.72 

9.4006 

16  51  21.1 

4.486 

8 

6  31  56.51 

9.6111 

18  10  45.9 

1.408 

9 

4  31  56.50 

9.4659 

16  55  47.1 

4.380 

9 

6  34  33.21 

9.6199 

18    9  17.5 

1.541 

JO 

4  34  26.55 

9.4606 

17    0    6.7 

4.973 

10 

6  37    9.97 

9.6130 

18    7  41.0 

1.674 

11 

4  36  54.88 

9.4745 

17   4  lyj^ 

4.166 

11 

6  39  46.77 

9.6138 

18    5  56.6 

1.807 

12 

4  39  23.49 

9.4791 

17    8  2a6 

4.058 

12 

6  42  2!i62 

9.6145 

18    4    4.2 

1.940 

13 

4  41  SSU7 

9.4836 

17  12  26.8 

3JH8 

13 

6  45    0.51 

9.6151 

18    2    3.8 

9.079 

14 

4  44  21.52 

9.4680 

17  16  20.5 

S.639 

14 

6  47  .37.43 

9.6156 

17  59  55.5 

9.906 

15 

4  46  50.93 

9.4894 

17  20    7.5 

3.797 

15 

6  50  14.38 

9.6-60 

17  57  39.2 

9.337 

16 

4  49  U0.61 

9.4867 

17  23  47.8 

3.616 

16 

6  52  51.35 

9.6169 

17  55  15,0 

9.470 

17 

4  51  50.54 

9.5010 

17  27  21.4 

3.509 

17 

6  55  28.:« 

9.6164 

17  52  42.8 

9.609 

18 

4  54  20.73 

9.5063 

17  30  48.2 

3J80 

18 

6  58    5.32 

9.6166 

17  50    2.7 

9.734 

10 

4  56  51.18 

9.5086 

17  34    8.2 

8.976 

19 

7    0  42.31 

9.6165 

17  47  14.7 

9.866 

20 

4  59  21.87 

9.5136 

17  .37  21.3 

3.160 

20 

7    3  19.30 

9.6164 

17  44  18.8 

9.897 

21 

5    1  52.81 

9.5177 

17  40  27.4 

3.043 

21 

7    5  56.28 

9.6169 

17  41  15.0 

3.198 

22 

5    4  2:).!)9 

9jai7 

17  43  26.4 

9JR5 

22 

7    8  33.24 

9.6158 

17  38    3.4 

3.958 

23 

5    6  55.41 
TH 

9.5957 

VRSD. 

N.17  46  18.4 
kY  6. 

9.807 

23 

7  11  10.18 

SA' 

9.6154 

rUED. 

N.17  34  43.9 
\Y  8. 

3.380 

0 

5    9  27.07 

9.5996 

N.I7  49    a3 

9.608 

0 

7  13  47.09 

9.6148 

N.17  31  16.6 

3.590 

1 

5  11  58.96 

9.5333 

17  51  41.1 

9.570 

1 

7  16  23.96 

9.6149 

17  27  41.5 

3.648 

2 

5  14  31.07 

9.5371 

17  54  11.7 

9.449 

2 

7  19    0.80 

9.6136 

17  23  58.7 

8.778 

3 

5  17    3.41 

9.5406 

17  56  a50 

9.398 

3 

7  21  37.59 

9JI98 

17  20    8.1 

3.807 

4 

5  19  a5.97 

9.5444 

17  58  51.1 

9.907 

4 

7  24  14.33 

90)118 

17  16    9.8 

4.035 

5 

5  22    8.74 

9.5479 

18    0  59.9 

9.095 

5 

7  26  51.01 

9.6106 

17  12    3.9 

4.169 

6 

5  24  41.72 

9Ji511 

18    3     1.3 

1.969 

6 

7  29  27.63 

9.6097 
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13  49  43.46 

2.1156 

S.  8  18  14.2 

9.190 

24 

15  30  21.30 

9.0850 

8.14  27  27.3 

60)39 
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IX. 


GREENWICH  MEAN  TIME. 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

RlghtAaoeniikm. 

Dlif.for 
1  Minute. 

Dili,  for 
iMinitto 

Hour. 

Bight  A8oeii«io<L 

Diff.  for 
1  Minute. 

Deolliifttlon. 

Dlff-for 
1  Minute. 

M( 

)NDA1 

f  17. 

WEDNESDAY  19. 

h    m      8 

8 

u          /         // 

tt 

h     m      8 

8 

0          /         // 

0 

15  30  21.;30 

S.OtfO 

S.14  27  27.3 

6.099 

0 

17  10  24.62 

9.0R36 

S.17  46  31.8 

St!lfi3 

1 

15  32  26.45 

a.08S8 

14  3:3  27.0 

5J57 

1 

17  12  29.63 

9.0834 

17  48  40.9 

9.109 

2 

15  34  3l.t>0 

9.0667 

14  39  22.2 

5.889 

2 

17  14  34.63 

9.0633 

17  50  44.9 

8.095 

3 

15  36  36.74 

8.0856 

14  45  12.8 

5.806 

3 

17  16  39.62 

9.0839 

17  52  43.9 

1JM9 

4 

15  38  41.87 

S.0854 

14  50  58.9 

5.731 

4 

17  18  44.61 

9.0831 

17  54  37.9 

1.858 

5 

15  40  46.99 

8.0653 

14  56  40.5 

&M6 

5 

17  20  49.59 

8.0889 

17  56  26.9 

1.774 

6 

15  42  52.10 

8J)858 

15    2  U^ 

5.578 

6 

17  22  54.56 

9.0887 

17  58  10.8 

1.690 

7 

15  44  57.21 

9J0Bil 

15    7  49.9 

5.509 

7 

17  24  59.52 

8.0696 

17  59  49.7 

1.607 

8 

15  47    2.31 

8.0650 

15  13  17.7 

5.485 

8 

17  27    4.47 

9.0895 

18    1  23.6 

1.599 

9 

15  49    7.41 

8.0640 

15  18  40.9 

5.346 

9 

17  29    9.42 

9.0694 

18    2  52.4 

1.4.% 

10 

15  51  12.50 

8UM46 

15  23  59.5 

5.971 

10 

17  31  14;36 

9.0899 

18    4  16.2 

1J55 

11 

15  53  17.59 

8.0847 

15  29  13.4 

5.193 

11 

17  33  19.28 

9U>810 

18    5  35.0 

1.971 

12 

15  55  22.67 

8.0647 

15  34  22.7 

5.116 

12 

17  35  24.19 

9.0617 

18    6  48.7 

1.187 

13 

15  57  27.75 

8.0847 

15  39  27.3 

5.036 

13 

17  37  29.09 

9.0816 

18    7  57.4 

l.IOfi 

14 

15  59  32.83 

8.0847 

15.  44  27.2 

4.059 

14 

17  39  a3.98 

9.0814 

18    9    1.0 

1.01*8 

15 

16    1  37.91 

8.0846 

15  49  22.4 

4.661 

15 

17  41  38.85 

9.0811 

18    9  59.6 

0.934 

16 

16    3  42.98 

8.0845 

15  54  12.9 

4.809 

16 

17  43  4.3.71 

9.0806 

18  10  53.1 

0.860 

17 

16    5  48.05 

8.0846 

15  58  58.6 

4.789 

17 

17  45  48..55 

9.0806 

18  11  41.6 

0.766 

18 

16    7  53.12 

8.0646 

}6    3  39.6 

4.643 

18 

17  47  53.38 

9.0603 

18  12  25.0 

0.689 

19 

16    9  58.19 

8.0846 

16    8  15.8 

4.564 

19 

17  49  58.19 

9.0600 

18  13    3.4 

0.597 

20 

16  12    3.26 

8.0844 

16  12  47.3 

4.485 

20 

17  52    2i)8 

9.0797 

18  13  36.7 

0.513 

21 

16  14    8.32 

8.0843 

16  17  14.0 

4.405 

21 

17  54    7.76 

9.0795 

18  14    5.0 

0.499 

22 

16  16  13.38 

8U)643 

16  21  35i) 

4.395 

22 

17  56  12.52 

9.0799 

18  14  28.2 

0.345 

23 

16  18  18.44 
TV 

8.0844 

^SDA 

S.16  25  53.0 
Y  18. 

4.946 

23 

17  58  17.26 
THl 

8ay788 

JESD^ 

S.18  14  46.4 
LY  20. 

0.969 

0 

16  20  23.51 

8.0644 

S.16d0    5.4 

4.166 

0 

18    0  21.98 

9Ur785 

8.18  14  59.6 

0.177 

1 

16  22  28.57 

8.0643 

16  34  12.9 

4.084 

1 

18    2  26.68 

8.0789 

18  15    7.7 

0.003 

2 

16  24  33.63 

8.0843 

16  38  15.5 

4.003 

2 

18    4  SIM 

9U):78 

18  15  10.8 

-0.009 

3 

16  26  38.69 

8.0643 

16  42  13.3 

3.999 

3 

18    6  36.02 

9.on4 

18  15    8.8 

+  0J)75 

4 

16  28  4.3.75 

8.0643 

16  46    &2 

3.649 

4 

18    8  40.65 

9.ono 

18  15    1.8 

0.158 

5 

16  30  48.81 

9.0643 

16  49  54.3 

3.761 

5 

18  10  45.26 

9  0767 

18  14  49.8 

0.949 

6 

16  32  ,53.S7 

8.0643 

16  58  37.5 

3.679 

6 

18  12  49.85 

9.0763 

18  14  32.8 

0.396 

7 

16  34  58.93 

8.0843 

16  57  15.8 

•   3J»7 

7 

18  14  54.41 

9.0756 

18  14  10.7 

0.410 

8 

16  37    3.99 

8.0643 

17    0  49.2 

3.516 

8 

18  16  58.95 

94)754 

18  13  43.6 

0.499 

9 

16.39    9.04 

8.0643 

17    4  17.7 

3.434 

9 

18  19    3.46 

9.0749 

18  13  11.5 

0.577 

10 

16  41  14.10 

8.0843 

17    7  41.3 

3.353 

10 

18  21    7.94 

9.0745 

18  12  34.4 

OUSOO 

11 

16  43  19.15 

8.0649 

17  11    0.0 

3.971 

11 

18  2.3  12.40 

9.0741 

18  11  52.3 

0.744 

12 

16  45  24.20 

8.0849 

17  14  13.8 

3.J86 

12 

18  25  16.83 

9.0736 

18  11     5.1 

0.897 

13 

16  47  29.25 

9.0648 

17  17  22.6 

3.106 

13 

18  27  21J23 

9.0731 

18  10  13.0 

0J910 

14 

16  49  34.30 

8.0649 

17  20  26.5 

3.093 

14 

18  29  25.60 

9.0795 

18    9  15.9 

0Jn3 

15 

16  51  39.35 

9.0641 

17  23  25.4 

9.941 

15 

18  31  29.93 

9.0710 

18   8  ia8 

i.on 

16 

16  53  44.39 

•    9.0840 

17  26  19.4 

9.858 

16 

18  3:}  34.23 

9.0714 

18    7    6.7 

1.159 

17 

16  55  49.43 

9.0840 

17  29    8.4 

9.775 

17 

18  35  38..50 

9.0710 

18    5  54.7 

1.949 

18 

16  57  54.47 

9.0830 

17  31  52.4 

9.609 

18 

18  37  42.75 

9.0705 

18    4  37.7 

1.385 

19 

16  59  59.50 

9.0836 

17  34  31.4 

9.606 

19 

18  39  46Jm 

9.0689 

18    3  15.7 

1.407 

20 

17    2    4.53 

9.0636 

17  37    5.4 

9.596 

20 

18  41  51.13 

9.0689 

18    1  48.8 

1.488 

21 

17    4    9.56 

9.0637 

17  3!)  34.5 

9.443 

21 

18  43  5.5.26 

9.0666 

18    0  17.0 

1.579 

22 

17    6  14.58 

9.0637 

17  41  58.6 

9.360 

22 

18  45  59.36 

9.0680 

17  58  40.2 

1.654 

23 

17    8  19.60 

9.0637 

17  44  17.7 

9.977 

23 

18  48    3.42 

9.0673 

17  5(5  .58.5 

1.736 

24 

17  10  24.62 

9.08:16 

S.17  46  31.8 

9.193 

24 

18  50    7.44 

9.0667 

8A7  55  11.9 

1.617 

-- 

—  • — 
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GEBENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION, 

Hoar. 

BightAsoenalon. 

Diftfor 
IMinate. 

Declinatlmi. 

Diff.for 
IMinate. 

Hour. 

BiglitAaoensioD. 

Diiffor 
1  Minute. 

DeoUnatUm. 

DiiT.for 
1  Minute. 

F] 

BIDAl 

r2i. 

SUNDAY  23. 

0 

h    m     8 
18  50    7.44 

8 
9UWt7 

SAfss'uh 

1.817 

0 

h    m      8 
20  28  24.a5 

8 
9.0953 

&.udAU 

5.475 

1 

18  52  11.42 

9.0060 

17  53  20.4 

1.680 

1 

20  30  25.54 

9.0943 

14  52  10.5 

5JM3 

2 

18  54  15.36 

9.0654 

17  51  24.0 

1.081 

2 

20  32  26.97 

94)933 

14  46  35.9 

5.611 

3 

18  56  19.27 

9.0048 

17  49  22.7 

9.009 

3 

20  34  28.34 

9.0994 

14  40  57.2 

5.679 

4 

18  58  23.14 

9.0041 

17  47  16.5 

9.143 

4 

20  36  29.66 

9.0915 

14  35  14.4 

5.746 

5 

19    0  26.96 

9.0033 

17  45    5.5 

9.994 

5 

20  38  30.92 

94)906 

14  29  27.6 

5.813 

6 

19    2  30.74 

9.0090 

17  42  49.6 

9.306 

6 

20  40  32.12 

9.0195 

14  23  36.8 

5.880 

7 

19    4  34.48 

9.0010 

17  40  28.9 

S.380 

7 

20  42  33.26 

9.0185 

14  17  42.0 

5.947 

8 

19    6  38.17 

94)019 

17  38    3.3 

9.467 

8 

20  44  34.34 

94)175 

14  11  43.2 

6.019 

9 

19    8  41.82 

94)006 

17  35  32.9 

9.547 

9 

20  46  35.36 

9.0100 

14    5  40.5 

6.077 

10 

19  10  45.43 

9.0687 

17  32  57.7 

94»7 

10 

20  48  36.33 

9.0157 

13  59  33.9 

6.149 

11 

19  12  48.99 

94)600 

17  30  17.7 

9.707 

11 

20  50  37.24 

9.0147 

13  53  23.4 

64)07 

13 

19  14  52.50 

9.0689 

17  27  32.9 

S.787 

12 

20  52  38.09 

9.0137 

13  47    9.0 

6.979 

13 

19  16  55i»7 

94)574 

17  24  43.3 

9.800 

13 

20  54  38.89 

94)198 

13  40  50.8 

6.335 

14 

19  18  59.39 

9.0600 

17  21  49.0 

9.945 

14 

20  56  39.63 

9.0118 

13  34  28.8 

6.396 

15 

19  21     2.76 

94)657 

17  18  49.9 

3.094 

15 

20  58  40.31 

94)i0O 

13  28  ao 

6.461 

16 

19  23    6.08 

94)549 

17  15  46.1 

3.108 

16 

21    0  40.94 

9.0100 

13  21  a3.5 

6.594 

17 

19  25    9JSi5 

9.064S 

17  12  37.6 

3.181 

17 

21    2  41.51 

9.0000 

13  15    0.2 

6.586 

18 

19  27  12.58 

9.0634 

}7    9  24.4 

3.950 

18 

21    4  42.02 

94)081 

13    8  23.2 

6.647 

19 

19  29  15.76 

9.0686 

17    6    6.5 

3J37 

19 

21    6  42.48 

9.0079 

13    1  42.6 

6.707 

20 

19  31  18.88 

94)610 

17    2  43.9 

3.415 

20 

21    8  42.89 

9.0004 

12  54  .58.3 

.   6.768 

21 

19  33  21.95 

9.0607 

16  59  16.7 

3.499 

21 

21  10  43.25 

9.0065 

12  48  10.4 

6.898 

22 

19  35  24.97 

9.0400 

16  55  44.8 

3.570 

22 

21  12  43.55 

94)040 

12  41  18.9 

6.888 

23 

19  37  27.94 

SAG 

94)401 

CUEDi 

S.16  52    8.3 
LT  22. 

3.048 

23 

21  14  43.80 
M< 

94)037 

3NDA^ 

S.12  34  23.8 
r  24. 

6.947 

0 

19  39  3a86 

9.0489 

S.16  48  27.1 

3.795 

0 

21  16  44.00 

9.0099 

S.12  27  2.Vi 

7.006 

1 

19  41  33.72 

9.0473 

la  44  41.3 

3.801 

1 

21  18  44.15 

9.0081 

12  20  23.1 

7.064 

2 

19  43  36.53 

94)404 

16  40  51.0 

3.877 

2 

21  20  44.25 

9.0019 

12  13  17.5 

7.199 

3 

19  45  39J29 

94)455 

16  36  56.1 

34)59 

3 

21  22  44.29 

9.0003 

12    6    8.4 

7.180 

4 

19  47  41J^ 

94)445 

16  32  56.7 

44)98 

4 

21  24  44.28 

1.9995 

11  58  55.9 

7.996 

5 

19  49  44.63 

94)430 

16  28  52.7 

4.104 

5 

21  26  44.23 

1.0087 

11  51  40.1 

7.999 

6 

19  51  47.22 

94)497 

16  24  44.2 

4.179 

6 

21  28  44.13 

1.0079 

11  44  20.9 

7.348 

7 

19  53  49.75 

9.<K17 

16  20  31.2 

4.954 

7 

21  30  43.98 

1.9979 

11  36  58.3 

7.403 

8 

19  55  52.23 

94)408 

16  16  13.7 

4.398 

8 

21  32  43.79 

141004 

11  29  32.5 

7.458 

9 

19  57  54.a5 

94)390 

10  11  51.8 

4.403 

9 

21  34  43.55 

1.0067 

11  22    3.4 

7.513 

10 

19  59  57.02 

9.0300 

16    7  25.4 

4.477 

10 

21  36  43.27 

1.0049 

11  14  31.0 

7.566 

11 

20    1  59.33 

94)380 

16    2  54.6 

4.550 

11 

21  38  42.94 

1.9049 

11    6  55.4 

7.619 

12 

20    4    1.58 

94O70 

15  .58  19.4 

4.093 

12 

21  40  42.57 

14)995 

10  59  16.7 

7.671 

13 

20    6    3.77 

9.0301 

15  53  39.8 

4.096 

13 

21  42  42.16 

1J097 

10  51  34.9 

7.794 

14 

20    8    5.91 

94)359 

15  48  55.9 

4.708 

14 

21  44  41.70 

1.9990 

10  43  49.9 

7.776 

15 

20  10    7.99 

9.0349 

15  44    7.6 

4.841 

15 

21  46  41.20 

1.9913 

10  36    1.8 

7.897 

16 

20  12  10.01 

94)339 

15  39  15.0 

4.913 

16 

21  48  40.66 

1.9007 

10  28  10.7 

7.877 

17 

20  14  11.97 

9.0999 

15  34  18.1 

4.984 

17 

21  50  40.09 

14)001 

10  20  16.6 

7.997 

18 

20  16  13.87 

9.0319 

15  29  16.9 

5.055 

18 

21  52  3J>.48 

1.0886 

10  12  19.4 

7.977 

19 

20  18  15.71 

94)309 

15  24  11.5 

5.190 

19 

21  54  38.83 

1.9689 

10    4  19.3 

8.096 

20 

20  20  17.49 

94)909 

15  19     1.8 

6.197 

20 

21  56  38.15 

1.9883 

9  56  16.3 

8.074 

21 

20  22  19.22 

9.0983 

15  13  47.9 

5.907 

21 

21  58  37.43 

1.98n 

9  48  10.4 

8.199 

22 

20  24  20.89 

94)973 

15    8  29.8 

5.337 

22 

22    0  36.68 

1.9879 

9  40    1.7 

8.169 

23 

20  26  22..50 

9.0963 

15    3    7.5 

5.400 

23 

22    2  35.90 

1.9807 

9  31  50.2 

8.916 

24 

20  28  24.05 

9.0953 

S.14  57  41.1 

5.475 

24 

22    4  35.0J) 

1.9869 

S.  9  23  a5.8 

8.963 
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GREBiJWIOH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECTiTNATION. 

Hoar. 

BlghtAfloenskm. 

ma.  tot 

iMinate. 

DilRfor 
lliinute. 

Boor. 

Difllfor 
1  Minute. 

DUEL  for 
1  Minute. 

TTTEaDAT  25. 

THUESDAY  27. 

0 

22    4  35.09 

s 
1.0608 

S.  9  23  35.8 

8.908 

0 

K    m     % 
23  39  47.45 

s 
14W14 

8.1    514:1 

0.750 

1 

22    6  34.25 

lJe&7 

9  15  18.7 

8.907 

1 

23  41  46.96 

1.9993 

1  55  28.1 

0.774 

2 

22    8  33.38 

1J6S8 

9    6  58.9 

8.3SQ 

2 

23  43  46..'>3 

1.9939 

1  45  41.2 

0.780 

3 

22  10  32.48 

1JI647 

8  58  36.4 

8.396 

3 

23  45  4ai5 

1J049 

1  35  53.4 

0.803 

4 

22  12  31.55 

iM^a 

8  50  11.3 

8.440 

4 

23  47  45.83 

1.9951 

1  26    4.8 

0.816 

5 

22  14  30.60 

1.9640 

8  41  43.6 

8.484 

& 

23  49  45.56 

1.9900 

1  16  15.5 

0.897 

6 

22  16  29.63 

1^636 

8  33  13.2 

8J»7 

6 

23  51  45.35 

1.0071 

1    6  25.6 

0.638 

7 

22  18  28.64 

1.9638 

8  24  40.3 

8.509 

7 

23  53  45.21 

1.0089 

0  56  35.0 

0.840 

8- 

22  20  27.62 

1.0808 

8  16    4.9 

8.610 

8 

23  55  45.13 

1.0003 

0  46  43.7 

0.860 

9 

22  22  26.58 

1JM6 

8    7  27.1 

8.651 

9 

23  57  45.12 

9.0004 

0  36  51.8 

0.660 

10 

22  24  25.52 

1.0698 

7  58  46.8 

MS9 

10 

23  59  45.18 

9.0016 

0  26  59.4 

0.678 

11 

22  26  24.45 

1.0600 

7  50    4.1 

6.739 

11 

0    1  45.31 

94)098 

0  17    6.5 

0.866 

12 

22  28  23.36 

1.0818 

7  41  19.0 

8.771 

12 

0    3  45.51 

94)040 

S.  0    7  13.1 

0.803 

13 

22  30  22.26 

1.0816 

7  32  31.6 

8.800 

13 

0    5  45.79 

9.0053 

N.  0    2  40.7 
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33  23  25 

3574 

34  42  28 

3491 

36    3    2 

3417 

E. 

51  44  ]2 

SOQQ 

50    7  31 

9686 

48  30  33 

9874 

46  53  18 

9061 

Mars 

E. 

74    6  25 

8990 

72  35  12 

9940 

71    3  44 

9997 

69  32    0 

9914 

Pollux 

E. 

95  20  15 

S7» 

93  45  27 

9779 

92  10  22 

9700 

9035    1 

9747 

Sun 

E. 

1J3  19  54 

3045 

111  50  37 

3039 

110  21    4 

3018 

108  51  13 

3004 

2 

a  Aqiiil® 

W. 

90  45  38 

3on 

92  15  24 

3006 

93  45  27 

9908 

95  15  45 

9084 

Fomalbaut 

W. 

58  30  29 

3105 

59  58  33 

3074 

61  27  14 

3045 

62  56  31 

3017 

aPegasi 

W. 

43    4  43 

8133 

44  32  13 

3087 

46    0  38 

3046 

47  29  54 

3007 

Aldebarao 

E. 

38  42  43 

9506 

37    3  41 

9581 

35  24  20 

9987 

33  44  40 

9553 

Mars 

E. 

61  49    7 

9648 

60  15  41 

9633 

58  41  56 

9819 

57    7  53 

9805 

Poltu^ 

E. 

82  34    0 

9088 

80  56  56 

9080 

79  19  34 

9656 

77  41  55 

9643 

Sun 

E. 

101  17  32 

9931 

99  45  53 

9916 

96  13  54 

9901 

96  41  36 

9685 

3 

Fomnlhaut 

W. 

70  31  20 

9801 

72    3  51 

9867 

73  36  52 

9845 

75  10  21 

9604 

a  Pegnsi 

W. 

55    7  36 

9841 

56  41  11 

9611 

58  15  24 

9784 

59  50  13 

9757 

Aldel)arun 

E. 

25  21  22 

9460 

23  39  41 

9486 

21  57  40 

9451 

20  15  18 

9436 

Mars 

E. 

49  13    5 

9738 

47  37  13 

9799 

46    1    2 

9707 

44  24  32 

9694 

Pollux 

E. 

69  29  14 

9578 

67  49  49 

9666 

66  10    7 

9553 

64  30    8 

9541 

Sun 

E. 

88  55    4 

9805 

87  20  43 

9790 

85  46    2 

9774 

84  11    0 

9757 

4 

Fomalbaut 

W. 

83    4  26 

9798 

84  40  29 

9710 

86  16  55 

9604 

87  53  43 

9678 

aPegasi 

W. 

67  52  39 

9036 

69  30  42 

9SI7 

71    9  14 

95X 

72  48  14 

9577 

Mars 

E. 

36  17  42 

9839 

34  39  31 

9699 

33    1    6 

9619 

31  22  28 

9604 

Pollux 

£. 

56    6  ]0 

9487 

54  24  38 

.9477 

52  42  52 

9466 

51     0  54 

9480 

Sun 

E. 

76  10  25 

9078 

74  33  13 

9660 

72  55  39 

9643 

71  17  43 

9698 

5 

Fomalbaut 

W. 

96    2  44 

9010 

97  41  25 

9590 

99  20  21 

9580 

100  59  30 

9580 

a  Pegasi 

W. 

81    9  50 

9486 

82  51  23 

9470 

e4  33  18 

9456 

86  15  35 

9441 

aArietis 

W. 

37  35  55 

9966 

3^)  15  50 

9510 

40  56  37 

9485 

42  38  12 

9453. 

Pollux 

E. 

42  28  47 

9438 

•40  46    8 

9440 

39    330 

9443 

37  20  57 

9450 

Sun 

E. 

63    2  42 

9550 

61  22  38 

9536 

59  42  14 

9981 

58    1  30 

95U7 

6 

a  Pegasi 
a  Arietb 

W. 

94  51  47 

9380 

96  35  51 

9370 

98  20    9 

9361 

100    4  40 

9353 

W. 

51  16  18 

9396 

5:3    1  40 

9306 

54  47  31 

9987 

56  33  50 

9968 

Pollux 

E. 

28  52  24 

9653 

27  12  24 

9597 

25  3:325 

9654 

23  55  44 

9796 

Sun 

E. 

49  33    0 

944J 

47  50  24 

9430 

46    7  32 

9410 

44  24  24 

9406 

7 

a  Arietis 

W. 

'65  3]  29 

9196 

67  20    2 

9186 

69    8  51 

9175 

70  57  56 

9166 

Aideboran 

W. 

31  47  14 

9057 

33  39  19 

9060 

t^  31  36 

9043 

37  24    3 

9037 

Sun 

E. 

35  45  14 

9366 

34    0  50 

9350 

32  16  17 

9355 

30  31  37 

9351 

8 

aArietis 

W. 

80    6  18 

9135 

81  56  24 

9139 

83  46  35 

9130 

85  36  49 

9198 

Aldebaran 

W. 

46  48  26 

9015 

48  41  36 

9013 

50  34  50 

9019 

52  28    6 

9011 

Sun 

E. 

21  47  32 

9353 

20    250 

9361 

18  J8  19 

9373 

16  34    5 

9391 

12 

Sun 

W. 

34    3  51 

9604 

35  42  40 

9891 

37  21     6 

9638 

38  59    9 

9666 

Spica 

E. 

27  52  47 

9349 

26    7  48 

9387 

24  2:3  26 

9304 

22  31)  43 

9495 

Aiitares 

E. 

73  47  12 

9346 

72    2  20 

9364 

70  17  54 

9383 

68  33  55 

9403 

13 

i 

Sun 

W. 

47    3  18 

9748 

48  38  53 

9768 

50  14    3 

9786 

51  48  47 

9607 

142 


AUGUST,   1885. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

U 

P.L. 

P.L. 

P.L. 

P.L. 

Name  ud  DireottoD  1 

Noon. 

of 

nih* 

of 

Vlh. 

of 

IXh. 

of 

S* 

of  Object. 

Diif. 

Dlff. 

Diir. 

Dlff. 

13 

AntareB 

E. 

66  50  24 

9499 

65    7' 21 

9449 

63  24'  46 

9400 

6142  40 

9484 

aAquiln 

£. 

114  30    3 

9609 

112  57    4 

9874 

111  24  12 

9880 

109  51  28 

9887 

14 

Suw 

W. 

53  23    6 

9898 

54  57    0 

9840 

56  30  28 

9806 

58    3  31 

9885 

Venus 

W. 

26    7  47 

9918 

27  39  43 

9990 

29  11  16 

9955 

30  42  25 

9975 

Antares 

E. 

53  Id  38 

9593 

51  40  33 

9010 

50    2    0 

9640 

48  23  59 

9864 

a  AquikB 

E. 

102  10  39 

9941 

100  39  12 

9966 

99    8    3 

9970 

97  37  13 

9986 

15 

Sun 

W. 

'65  42  36 

9981 

67  13  12 

3000 

68  43  25 

3018 

70  13  15 

3037 

Venus 

W. 

38  12    8 

3070 

39  40  54 

3090 

41     9  16 

3108 

42  37  16 

3197 

Antares 

E 

40  22  15 

9794 

38  47  39 

9899 

37  13  40 

9859 

35  40  20 

9884 

a  AqiiilfB 

E. 

90    7  57 

9009 

88  39    9 

3087 

87  10  43 

3105 

85  42  39 

3194 

16 

Sun 

W. 

77  36  53 

3194 

79    4  a3 

3141 

80  31  53 

3158 

81  58  53 

3173 

Venus 

W. 

49  51  47 

3914 

51  17  39 

3931 

52  43  11 

9948 

54    823 

3985 

Spica 

W. 

19  54  37 

9879 

21  27  23 

9880 

23    0    7 

9884 

24  32  46 

9891 

o  AquilfB 

E. 

78  28  12 

3994 

77    2  31 

3945 

75  37  15 

3887 

74  12  25 

3988 

17 

Sun 

W. 

89    923 

9940 

90  34  38 

3958 

91  59  37 

9979 

93  24  21 

9986 

Venus 

W. 

61    9  52 

3338 

62  33  19 

3351 

63  56  31 

3306 

65  19  27 

3378 

Spica 

W. 

32  13  42 

9931 

33  45  21 

9941 

35  16  48 

9960 

36  48    4 

9959 

a  AquilsB 

E. 

07  14  44 

8400 

65  52  34 

9490 

64  30  52 

9456 

63    938 

3481 

Fomalhaut 

E. 

99  25  57 

9903 

98    1    2 

3873 

96  36  19 

3988 

95  11  47 

9999 

18 

Sun 

W. 

100  24  31 

3340 

101  47  56 

3351 

103  11    9 

8368 

104  34  12 

8369 

Venus 

W. 

72  10  43 

9434 

73  32  21 

8445 

74  53  47 

9454 

76  15    3 

.3463 

Spica 

W. 

44  21  35 

3001- 

45  51  46 

3009 

47  21  48 

9017 

48  51  40 

3094 

a  Aquilie 

E. 

56  31  11 

9030 

55  13    9 

9003 

53  55  43 

9098 

52  38  54 

97:10 

Fomalhaut 

Ei 

88  11  57 

3349 

86  48  34 

3351 

85  25  22 

8300 

84    2  22 

3379 

19 

Sun 

W. 

111  27    4 

3405 

112  49  15 

3411 

114  11  19 

3417 

115  33  16 

3493 

Venus 

W. 

82  59    5 

3000 

84  19  29 

3506 

85  39  46 

9511 

86  5J)58 

3515 

Spica 

W. 

56  18  56 

3054 

57  48    2 

3050 

59  17    2 

9003 

60  45  57 

3069 

Fomalhaut 

E. 

77  10  16 

^493 

75  48  26 

3434 

74  26  48 

3445 

73    5  22 

3456 

oPegosi 

E. 

91  47  58 

3978 

90  23  21 

3984 

88  58  51 

9989 

87  34  27 

9994 

tK) 

Sun 

W. 

122  21  45 

9440 

123  43  16 

3443 

125    4  44 

3446 

126  26    9 

8447 

Venus 

W. 

93  39  44 

3536 

94  59  29 

3537 

96  19  12 

3539 

97  38  53 

3540 

Spica 

W. 

68    9  21 

3068 

69  37  52 

3085 

71    6  20 

3087 

72  34  46 

3087 

Antares 

W. 

23  58  10 

3440 

25  19  41 

8404 

26  41  53 

3973 

28    4  40 

3340 

Fomalhaut 

E. 

66  21  23 

3515 

65     1  16 

3688 

63  41  23 

3541 

62  21  44 

9565 

aPegasi 

E. 

80  33  55 

3319 

79  10    5 

9394 

77  46  21 

3398 

76  22  42 

8333 

21 

Venus 

W. 

104  17    4 

3549 

105  36  42 

3549 

106  56  20 

3540 

108  16    0 

9538 

SpicA 

W. 

79  56  45 

3088 

81  25    9 

3087 

82  53  34 

3086 

84  22    1 

3085 

Antnres 

W. 

35    5    2 

3958 

36  30    5 

3943 

37  55  23 

3939 

39  20  54 

3891 

Fomalhaut 

E. 

55  47  43 

3041 

54  29  53 

3061 

53  12  24 

3883 

51  55  19 

3707 

aPegasi 

E. 

69  25  49 

3357 

68    2  43 

3389 

66  39  43 

3388 

65  16  50 

3373 

22 

Spica 

W. 

91  44  47 

3073 

93  13  30 

3070 

94  42  16 

3007 

96  11    6 

3063 

Antnres 

W. 

46  31  34 

3174 

47  58  14 

8106 

49  25    4 

3158 

50  52    4 

3140 

Fomalhaut 

E. 

45  36  55 

3881 

44  22  56 

3909 

43    9  38 

3947 

41  57    6 

3997 

aPegasi 

E. 

58  24    9 

3406 

57    2    2 

3417 

55  40    5 

9490 

54  18  18 

9487 

XVI. 
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GKEENWICH  MEAN  TIME. 

LUNAB  DISTANCES. 

1.- 

p.l: 

P.L. 

P.L. 

P.L. 

»§ 

Midnight. 

of 

XVh. 

of 

XVUlh. 

of 

XXl^' 

of 

1^ 

of  01:J«ct. 

Diff. 

Diif. 

Diif. 

Diff. 

13 

Antares 

£. 

eS   i   4 

S504 

58  19  57 

9590 

5(139  26 

9546 

5I  59  14 

9570 

aAquilv 

E. 

108  18  53 

9808 

106  46  29 

9006 

105  14  18 

9917 

103  42  21 

9990 

]4 

Suif 

W. 

59  36    9 

9906 

61    8  22 

9994 

62  40  11 

9949 

64  11  36 

9969 

Venus 

W. 

32  13    9 

9004 

33  43  29 

3013 

a5  13  26 

3039 

36  42  59 

9059 

Antares 

E. 

46  46  31 

9060 

45    9  36 

9714 

43  33  14 

9740 

41  57  27 

9766 

or  Aquil» 

£. 

96    6  42 

3001 

94  36  30 

3017 

93    638 

3034 

91  37    7 

8051 

15 

Suit 

W. 

71  42  42 

9065 

73  11  47 

3073 

74  40  30 

3090 

76    8  52 

3107 

Vekus 

W. 

44    4  53 

3146 

45  :)2    8 

3163 

46  59    2 

3180 

48  25  a5 

3198 

Antares 

E. 

34    7  41 

9917 

32  35  44 

9963 

31    4  32 

9991 

29  34    8 

3033 

a  AqiiilfB 

E. 

84  14  58 

8143 

82  47  41 

3109 

81  20  47 

3183 

79  54  17 

3903 

16 

Sun 

W. 

83  25  35 

3188 

84  51  58 

9903 

86  18    4 

*39I8 

87  43  52 

3939 

Venus 

W. 

55  33  16 

3860 

56  57  51 

3994 

58  22    9 

33J0 

59  46    9 

3396 

Spica 

W. 

26    5  17 

9606 

27  37  39 

9906 

29    9  51 

9914 

30  41  52 

9993 

a  Aquiiie 

E. 

72  48    0 

3311 

71  24    1 

3333 

70    0  28 

3367 

68  37  22 

3361 

17 

Sun 

W. 

94  48  50 

9998 

96  13    4 

3300 

97  37    5 

3319 

99    054 

3330 

Venus 

W. 

66  42    9 

3300 

68    437 

3401 

69  26  52 

34J3 

70  48  54 

3494 

Spicii 

W. 

38  19    8 

9068 

39  50     1 

9077 

41  20  43 

9986 

42  51  14 

9993 

aAquilflB 

E. 

61  48  5:) 

9S09 

60  28  39 

3536 

59    8  57 

3567 

57  49  47 

8696 

Fomalhaut 

E. 

93  47  26 

3301 

92  23  16 

3319 

90  59  18 

8399 

89  35  32 

3339 

18 

Sun 

W. 

105  57    4 

3378 

107  19  46 

3385 

106  42  20 

3399 

110    4  46 

3399 

Venus 

W. 

77  36    9. 

3471 

78  57    6 

8479 

80  17  54 

8487 

81  38  33 

3493 

Spica 

W. 

50  21  23 

3030 

51  50  58 

3037 

53  20  25 

3043 

54  49  44 

3040 

a  Aqui]» 

E. 

51  22  45 

3775 

50    7  17 

3817 

48  52  32 

3860 

47  38  32 

3906 

Fomalhaut 

£. 

82  39  34 

3369 

81  16  57 

3303 

79  54  32 

3409 

78  32  18 

3413 

19 

Sun 

W. 

116  55    7 

3497 

118  16  53 

3431 

119  38  34 

3435 

121    0  11 

3438 

Venus 

W. 

88  20    5 

3S90 

a9  40    7 

3595 

91    0    4 

3599 

92  19  56 

3533 

Spica 

W. 

62  14  46 

9079 

63  43  30 

3075 

65  12  10 

3078 

66  40  47 

3080 

Fomalhaut 

E. 

71  44    8 

3467 

70  23    7 

3479 

69    2  19 

3490 

67  41  44 

3503 

a  Pegasi 

£. 

86  10    9 

3300 

84  45  57 

3306 

83  21  51 

3300 

81  57  50 

3314 

20 

Sun 

W. 

127  47  32 

9446 

129    8  54 

3449 

130  30  15 

3460 

131  51  35 

3450 

Vekus 

W. 

98  58  33 

3541 

100  18  12 

3549 

101  37  50 

3643 

102  57  27 

3543 

Spica 

W. 

74    3  11 

3068 

75  31  35 

3060 

76  59  58 

3060 

78  28  21 

3088 

Antares 

W. 

29  27  58 

3394 

30  51  42 

3304 

32  15  49 

3267 

a-)  40  16 

39:0 

Fomalhaut 

E. 

61    2  21 

3570 

59  43  14 

3567 

58  24  25 

3603 

57    5  54 

3099 

a  Pegasi 

E. 

74  59    9 

3338 

73  35  41 

3349 

72  12  18 

3347 

70  49    1 

3351 

21 

Venus 

W. 

109  a5  42 

3630 

110  55  26 

9534 

112  15  13 

3631 

113  35    3 

3596 

Spica 

W. 

85  50  29 

3063 

87  18  59 

3061 

88  47  32 

3078 

90  16    8 

3076 

Antares 

W. 

40  46  38 

3910 

42  12  S5 

3900 

43  38  44 

3101 

45    5    4 

3183 

Fomalhaut 

E. 

50  38  39 

3739 

49  22  26 

3761 

48    6  43 

3799 

46  51  32 

3894 

a  Pegasi 

£. 

63  54    3 

3379 

62  31  23 

3386 

61    8  50 

3393 

59  46  25 

3400 

22 

Spica 

W. 

97  40    1 

3050 

99    9    1 

3056 

100  38    5 

3069 

102    7  14 

3047 

Antares 

W. 

52  19  14 

3149 

53  46  33 

3134 

55  14     1 

3197 

56  41  38 

3110 

Fomalhaut 

E. 

40  45  23 

4059 

39  34  35 

4114 

38  24  47 

4183 

37  16    5 

4960 

a  Pegasi 

E. 

52  56  4:3 

3448 

51  d5  21 

3469 

50  14  14 

3476 

48  53  23 

3409 
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XVIL 


GBEENWIGH  MEAN  TIME. 

LUNAR  DISTANCES. 

U 

P.L. 

P.L. 

P.L. 

P.L. 

«§ 

Name  and  Direction 

Noon. 

of 

UPu 

of 

VPu 

of 

Kh. 

of 

i« 

of  Oljf  ct. 

Diff. 

Diff. 

Diff. 

Diff. 

22 

aArietJs 

£. 

101  11  44 

9183 

99  45  15 

3179 

98  18  41 

3174 

96  52    1 

3170 

23 

Antares 

W. 

58    9  25 

3119 

59  37  20 

3104 

61     5  25 

3096 

62  33  39 

3089 

a  Pe^si 

E. 

47  32  50 

3&10 

46  12  37 

3S99 

44  52  45 

3561 

43  33  17 

3576 

a  Ai  ietia 

E. 

89  37  22 

3148 

88  10  10 

3143 

86  42  52 

3138 

85  15  28 

3133 

24 

Antares 

W. 

69  57    4 

8058 

71  26  12 

3044 

72  55  30 

3037 

74  24  57 

3030 

a  Arietis 

E. 

77  57    0 

3109 

76  29     1 

3105 

75    0  57 

3100 

73  32  47 

3005 

Aldebanui 

E. 

110  38  32 

8984 

109    7  59 

9978 

107  37  19 

8979 

106    6  31 

8965 

25 

Aottires 

W. 

81  54  30 

9999 

83  24  53 

9985 

84  55  25 

son 

86  26    7 

9969 

a  Aquilie 

W. 

39    4  14 

4180 

40  12  59 

4065 

41  23    6 

4018 

42  34  28 

3947 

a  Arietis 

E. 

66  10  37 

3075 

64  41  57 

3071 

63  13  12 

3068 

61  44  23 

3065 

Aldebaran 

E. 

98  30  21 

9931 

96  58  41 

9983 

95  26  52 

99J6 

93  54  54 

9909 

26 

Antares 

W. 

94    1  57 

9939 

95  33  35 

9994 

97    5  23 

9917 

98  37  20 

9909 

a  Aqiiilfe 

W. 

48  47  16 

387Q 

50    4  3;) 

3098 

51  22  37 

3567 

52  41  25 

£50 

a  Arietis 

E. 

54  19  36 

3057 

52  50  34 

3057 

51  21  32 

3058 

49  52  31 

3060 

Aldebaran 

E. 

86  12  40 

9671 

84  39  44 

9863 

83    638 

9865 

81  33  22 

8848 

27 

aAqutlflB 

W. 

59  24  58 

3393 

60  47  22 

3367 

62  10  16 

3344 

63  33  37 

3390 

a  Arietis 

E. 

42  28  24 

3085 

40  59  56 

3096 

39  31  41 

3108 

38    3  41 

3193 

Aldebaran 

E. 

73  44  28 

9808 

72  10  10 

9799 

70  35  41 

9791 

69    1     1 

8788 

Saturn 

E. 

101  19  40 

9650 

99  46  17 

9849 

98  12  44 

9834 

96  39    0 

8695 

28 

aAquiliB 

W. 

70  36  44 

3990 

72    2  30 

3906 

73  28  37 

3186 

74  55    3 

3170 

Fomalbaut 

W. 

39  2il  31 

3748 

40  45  27 

3676 

42    2  40 

3610 

43  21    4 

3550 

Aldebaran 

E. 

61     4  58 

8741 

59  2J)  12 

8731 

57  53  14 

9793 

56  17    5 

8714    , 

Satdrn 

E. 

88  47  30 

9789 

87  12  38 

9773 

85  37  35 

8785 

84    2  21 

8756 

Mars 

E. 

100  43  17 

9985 

99  12  45 

9976 

97  42    2 

9966 

96  11    7 

8958 

29 

a  Aqiiilffi 

W. 

82  11  39 

3101 

83  39  47 

8000 

85    8    9 

3078 

86  36  45 

3068 

Fomalbaut 

W. 

50    8    0 

3313 

51  31  56 

3976 

52  56  36 

3941 

54  21  57 

3908 

a  Pe^Ht 

W. 

a5    0  30 

3479 

36  21  18 

3409 

37  43  24 

3347 

39    6  41 

3991 

Aldebaran 

E. 

48  13  22 

9870 

46  36    2 

9661 

44  58  29 

9669 

43  20  44 

9649 

Saturn 

E. 

76    3  13 

9711 

74  26  48 

8709 

72  50  11 

9683 

71  13  22 

9684 

Mars 

E. 

88  33  35 

9909 

87    1  28 

9900 

85  29    9 

9890 

8:3  56  37 

8680 

Pollux 

E. 

91  54  54 

9756 

90  19  28 

9747 

88  43  50 

8738 

87    8    0 

8789 

30 

Fomalbaut 

W. 

61  37  49 

3089 

63    636 

3046 

64  35  52 

3093 

66    5  36 

3009 

a  Pega^i 

W. 

46  17  54 

3079 

47  46  38 

3039 

49  16    3 

3006 

50  46    8 

9977 

Aldebaran 

E. 

35    8  46 

9595 

33  29  44 

8565 

31  50  28 

9575 

30  10  59 

8566 

Saturn 

E. 

63    6    9 

9638 

61  28    5 

9698 

59  49  48 

9618 

58  11  18 

9610 

Mars 

E. 

76  10  52 

9831 

74  37    5 

8891 

73    3    4 

9811 

71  28  50 

9801 

Pollux 

E. 

79    5  53 

96M 

77  28  52 

9676 

75  51  40 

8667 

74  14  16 

9659 

Sun 

E. 

124    9  19 

8997 

122  37  34 

9916 

121    5  35 

9906 

119  33  23 

9894 

31 

Fomalbaut 

W. 

73  40*31 

9900 

75  12  38 

9883 

76  45    6 

9876 

78  17  55 

9861 

a  Pegasi 

W. 

58  25  17 

9850 

59  58  40 

9808 

61  32  31 

9608 

63    6  49 

9788 

Saturn 

E. 

49  55  36 

9589 

48  15  49 

9553 

46  35  49 

9M3 

44  55  36 

9S36 

Mars 

E. 

63  34  26 

9750 

61  58  53 

8740 

60  23    6 

9730 

58  47    6 

9790 

Pollux 

E. 

66    4  33 

9619 

64  26    4 

8618 

62  47  25 

9605 

61    8  37 

8509 

Sun 

E. 

111  48  53 

9839 

110  15  16 

8888 

108  41  25 

9817 

107    7  19 

9606 

xvnL 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

^1 

P.L. 

P.L. 

P.L. 

P.L. 

of  OljMt. 

Midnight. 

of 
Dlff. 

XVb. 

of 
l>iff. 

XVlUh. 

of 
Dlff. 

XXIb- 

of 
Dlff. 

22 

aArietis 

E. 

95  25'  16 

3166 

93  58'26 

3161 

92  31  30 

8157 

91    ^29 

8158 

23 

Antares 

W. 

64    2    2 

3088 

65  30  34 

3074 

66  59  15 

3067 

68  28    5 

3060 

aPegasi 
aAnetis 

E. 

42  14  17 

3605 

40  55  48 

3S36 

39  37  53 

3679 

38  20  36 

3718 

E. 

83  47  58 

3198 

82  20  23 

3184 

80  52  42 

3118 

79  24  54 

3113 

24 

Antares 

W. 

75  54,33 

3089 

77  24  18 

3014 

78  54  13 

3007 

80  24  17 

3000 

a  Arietis 

E. 

72    4  31 

3061 

70  36  10 

3087 

69    7  44 

3088 

67  39  13 

3079 

Aldebaran 

E. 

104  35  34 

9058 

103    4  29 

8951 

101  33  15 

8844 

100    1  52 

8838 

25 

Antares 

W. 

87  56  58 

9009 

89  27  59 

8864 

90  59    9 

8047 

92  30  28 

8030 

aAqiiilie 

W. 

43  47    0 

3863 

45    0  37 

3893 

46  15  15 

3760 

47  30  49 

3710 

aAriotis 

E. 

60  15  31 

3063 

58  46  36 

3061 

57  17  38 

3050 

55  48  38 

3057 

Aldebaran 

E. 

92  22  46 

9001 

90  50  29 

9884 

89  18    2 

8687 

87  45  26 

•    8879 

26 

Anrares 

W. 

100    9  27 

9009 

101  41  43 

9605 

103  14    8 

8888 

104  46  42 

8881 

a  AquiliB 
aArietis 

W. 

54    0  54 

3515 

55  21    2 

3489 

56  41  46 

3451 

58    3    5 

3481 

E. 

48  23  33 

3063 

46  54  38 

3066 

45  25  47 

3071 

43  57    2 

3077 

Aldebaran 

E. 

79  59  56 

9640 

78  26  20 

9831 

76  52  33 

8894 

75  18  36 

8815 

27 

a  Aqui]0 

W. 

64  57  25 

3908 

66  21  39 

3876 

67  46  18 

3867 

69  11  20 

3838 

aArietis 

E. 

36  35  59 

SUl 

35    8  39 

3169 

33  41  45 

3188 

32  15  22 

3919 

Aldebaran 

E, 

67  26  10 

9774 

65  51    8 

8766 

64  15  56 

9758 

62  40  33 

8748 

Satdrn 

E. 

95    5    4 

9816 

93  30  57 

9808 

91  56  39 

9790 

90  22  10 

8701 

28 

a  AquiliB 

W. 

76  21  48 

3155 

77  48  51 

3141 

79  16  11 

3198 

80  43  47 

3114 

Fomalbaut 

W. 

44  40  33 

3485 

46    1    3 

3444 

47  22  30 

3307 

48  44  50 

3353 

Aldebaran 

E. 

54  40  44 

9706 

53    4  11 

9606 

51  27  26 

9688 

49  50  30 

8679 

Saturn 

E. 

82  26  55 

9747 

80  51  17 

9738 

79  15  27 

9780 

77  39  26 

9790 

Mars 

E. 

94  40    1 

9948 

93    8  43 

9830 

91  37  13 

8098 

90    530 

9919 

29 

aAquilffi 

W. 

88    534 

3057 

89  34  36 

3047 

91    3  50 

3038 

92  33  15 

3030 

Foinalhaut 

W. 

55  47  57 

3177 

57  14  34 

3148 

58  41  46 

3119 

60    932 

3004 

a  Pegasi 
Aldebaran 

W. 

40  31    3 

3939 

41  56  26 

3109 

43  22  45 

3149 

44  49  55 

3100 

E. 

41  42  46 

9639 

40    4  35 

9603 

38  26  11 

8614 

36  47  35 

9604 

Saturn 

E. 

69  36  20 

9675 

67  59    6 

9666 

66  21  40 

8666 

64  44    1 

8646 

Mars 

E. 

82  23  53 

9871 

80  50  57 

9861 

79  17  48 

8851 

77  44  26 

8848 

Pollux 

E. 

85  31  59 

9690 

&3  55  46 

9711 

82  19  21 

9701 

80  42  43 

8688 

90 

Fomalbaut 

W. 

67  35  46 

9981 

69    6  22 

8063 

70  37  22 

8044 

72    8  45 

8096 

a  Pegasi 
Aldebaran 

W. 

52  16  50 

9948 

53  48    8 

8991 

55  20    0 

8807 

56  52  23 

8873 

E. 

28  31  16 

9555 

26  51  19 

8545 

25  11    9 

8535 

23  30  45 

9685 

Saturn 

E. 

56  32  36 

3600 

54  53  41 

8600 

53  14  32 

8580 

51  35  10 

9578 

Mars 

E. 

69  54  24 

9799 

68  19  45 

978J 

66  44  52 

9ni 

65    9  46 

97601 

Pollux 

E. 

72  36  41 

9651 

70  58  55 

8043 

69  20  58 

9035 

67  42  51 

96971 

Sun 

£. 

118    0  57 

9883 

116  28  17 

8873 

114  55  23 

8868 

113  22  15 

9851 

31 

Fomalbaut 

W, 

79  51    4 

9647 

81  24  31 

8833 

82  58  16 

8619 

84  32  19 

9807 

a  Pegasi 

W. 

64  41  32 

9760 

ee  16  40 

8751 

67  52  12 

9733 

69  28    8 

9716 

Saturn 

E. 

48  15  11 

9595 

41  34  33 

8516 

39  53  42 

8508 

38  12  40 

9490 

Mars 

E. 

57  10  53 

9710 

55  34  27 

8700 

53  57  47 

8600 

52  20  54 

9680 

Pollux 

E. 

59  29  40 

9509 

57  50  34 

8585 

56  11  19 

8580 

54  31  57 

9S75 

Sun 

E. 

105  32  58 

9795 

103  58  23 

8789 

102  23  32 

9ni 

100  48  26 

9760 

10 
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AT  GREENWICH  APPARENT  NOON. 

t 

1 
1 

1 

THE  SUN'S 

SidOTMl] 

Time  of 
Semi- 
diameter 

Passing 
Meridian. 

Time, 

to  be 
Subtracted 

ft-om 
Apparent 

Time. 

Dffll  for 
1  Hour. 

AppMcnt 
Bisbt  Amod^ob. 

DUTfer 
IHonr. 

Apfwrent 

Diff.  for 
1  Hour. 

Semi, 
diameter. 

Tues. 
Wed. 
Thur. 

1 

2 
3 

h     m      s 
10  43    0.85 
10  46  38.33 
10  50  15.55 

9,067 
9.056 
9.046 

N.  8    8  16.2 
7  46  22.2 
7  24  20.6 

-54.59 
64.92 
55.23 

15  53^81 
15  54.03 
15  54.26 

64!40 
64.36 
64.32 

0  14!l5 
0  33.19 
0  52.47 

o"788 
0.799 
0.809 

Frid. 

Sat. 

SUN. 

4 
5 
6 

10  53  52.53 

10  57  29.28 

11  1    5.83 

9.036 
9.087 
9.019 

7    2  11.6 
6  89  55.6 
6  17  32.9 

-55.53 
55.81 
56.08 

15  54.49 
15  54.73 
15  54.97 

64.28 
64.24 
64.21 

1  11.98 
131.72 
1  51,67 

0.819 
0.828 
0.836 

ill 

7 
8 
9 

11    4  42.19 
11     8  18.38 
11  11  54.40 

9.011 
9.0M 

5  55    4.0 
5  32  29.3 
5    9  49.0 

-56.33 
56.57 
56.80 

15  55.22 
15  55.46 
15  55.71 

64.18 
64.15 
64.13 

2  11.81 
2  32.12 
2  52.59 

0.844 
0.851  , 
0.857 

Thur. 

Frid. 

Sat. 

10 
11 

12 

11  15  30.28 
11  19    6.03 
11  22  41.67 

8.99Q 
8.987 
8.983 

4  47    3.4 
4  24  12.8 
4     1  17.7 

-57.01 
57.20 
57.38 

15  55.96 
15  56.21 
15  56.47 

64.11 
64.09 
64.08 

3  13.21 
3  33.95 
3  54.81 

0.863 
0.868 
0.872 

SUN. 

Mon. 

Tufes. 

13 
14 
15 

11  26  17.20 
11  29  52.66 
11  33  28.05 

8.979 
8.976 
8.974 

8  38  18.3 
3  15  15.0 
2  52    8.1 

-57.56 
57.71 

57.85 

15  56.73 
15  56.99 
15  57.26 

64.07 
64.06 
64.06 

4  15.77 
4  36.81 
4  57.92 

0.876 
0.879 
0.881 

Wed. 
Thur. 
Frid.  . 

16 
17 

18 

11  37    3.38 
11  40  38.70 
11  44  14.01 

8.973 
8.972 
8.978 

2  28  58.1 
2     5  45.2 
1  42  29.7 

-57.98 
58.09 
58.19 

15  57.53 
15  57.80 
15  58.07 

64.06 
64.06 
64.06 

5  19.08 

5  40.25 

6  1.44 

0.882 
0.883 
0.883 

Sat. 

SUN. 

Mon. 

19 
20 
21 

11  47  49.34 
11  51  24.71 
11  55    0.12 

8.973 
8.975 

8.978 

1  19  12.0 
0  55  52.6 
0  32  31.5 

-58.27 
58.34 
58.40 

15  58.34 
15  58.61 
15  58.89 

64.07 
64.08 
64.09 

6  22.60 

6  43.73 

7  4.80 

0.882 
0.880 
0.877 

Tues. 
Wed. 
Thur, 

22 
23 
24 

11  58  35.63 

12  2  11.24 
12    5  46.98 

8.982 
8.987 
8.993 

N.  0    9     9.2 

S.   0  14  13.9 

0  37  37.7 

-58.45 

58.48 
58.50 

15  59.16 
15  59.43 
15  59.70 

64.10 
64.12 
64.14 

7  25.80 

7  46.68 

8  7.43 

0.873 
0.868 
0.862 

Frid, 

Sat. 

SUN. 

2.5 
26 
27 

12    9  22.88 
12  12  58.97 
12  16  35,27 

9.000 
9.008 
9.017 

1     1     1.7 
1  24  25.6 
1  47  49.2 

-58.50 
58.49 
58.46 

15  59.98 

16  0.25 
16    0.52 

64.17 
64.20 
64.23 

8  28.02 

8  48.43 

9  8.63 

0.855 
0.847 
0.838 

Mon. 
Tues. 
Wed. 

28 
29 
30 

12  20  11,79 
12  23  48,55 
12  27  25,59 

9.027 
9.0.38 
9.050 

2  11  11.9 
2  34  33.5 
2  57  53.8 

-58.42 
58.37 
58.30 

16    0.79 
16     1.06 
16     1.33 

64.26 
64.30 
64.34 

9  28.61 

9  48.34 

10    7.80 

0.828 
0.817 
0.805 

Thur. 

31 

12  31    2,93 

9.063 

S.   3  21  12.3 

-58.23 

16     1.60 

64.38 

10  26.96 

0.792 

KOTB Tb.  mum  time  of  mn 

The  algn  —  prefixed 
aouth  deoUnatioin,  in 

oidiametei 
to  the  hot 

r  paming  may  be  found  by  si 
irly  change  of  declination  indi 

ibtracUng  O-.lf 
Lcatea  that  noi 

)  from  th( 
th  declino 

>  sidereal  tim< 
.tions  are  deci 

■easing; 

n. 
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AT  GREENWICH  ME  ATT  NOOK 

THE  SUN'S 

t 

1 
1 

1 

1 

1 

Time, 

to  be 

Added  to 

Mean  Time. 

Difll  for 
IHoor. 

.  sidereal 
Time, 
or 

of 

ICeaaSan. 

Aftanat 

DllE  for 
IHoar. 

Ajipareat 
DaoUnatlon. 

Dift  fbr 
IHour. 

Tues. 

1 

h     m       ■ 

10  43    0.89 

■ 
0.069 

N.   8    8'  16"0 

-64'.'60 

0  14.'l5 

o!788 

fame 

10  43  15.04 

Wed. 

2 

10  46  38.41 

9.058 

7  46  21.7 

64.93 

0  33.19 

0.799 

10  47  11.60 

Thur. 

3 

10  50  15.68 

9.048 

7  24  19.8 

55.34 

0  62.47 

0.809 

10  51    a  15 

Frid. 

4 

10  53  52.71 

9.038 

7    2  10.5 

-55.54 

1  11.99 

0.819 

10  55    4.70 

Sat 

5 

10  57  29.51 

9.03!) 

6  39  54.2 

55.89 

1  31.74 

0.628 

10  5&     1.25 

Sun. 

6 

11     1    6.11 

9.031 

6  17  31.3 

56.09 

1  51.70 

0.836 

11    2  57.81 

Mod. 

7 

11    4  42.52 

9.013 

5  55    2.1 

-66.34 

2  11.84 

0.844 

11     6  54.36 

Tues. 

8 

11    8  18.76 

9.000 

6  32  27.0 

56.56 

2  32.15 

0.851 

11  10  50.91 

Wod. 

9 

11  11  54.83 

9.000 

6    9  46.3 

56.61 

2  52.63 

0.857 

11  14  47.46 

Thur. 

10 

11  15  30.76 

8.994 

4  47    0.3 

-57.02 

3  13.25 

0.863 

11  18  44.01 

Frid. 

11 

11  19    6.56 

8.969 

4  24    9.4 

57.22 

3  34.00 

0.868 

11  %2  40.56 

Sat 

12 

11  S2  42.25 

8.986 

4    1   13.9 

57.40 

3  54.86 

0.872 

11  26  37.11 

SiTN. 

IS 

11  26  17.84 

8.981 

3  38  14.2 

-57.57 

4  15.82 

0.876 

11  30  33.66 

Mod. 

14 

11  29  53.35 

8.978 

3  15  10.5 

57.r3 

4  36.87 

0.879 

11  34  30.22 

Tues. 

15 

11  33  28.79 

8.976 

2  52    3.3 

57.87 

4  57.99 

0.881 

11  38  26.78 

Wed. 

16 

11  37    4.18 

8.975 

2  28  52.9 

-58.00 

5  19.15 

0.882 

11  4Si  23.33 

Thur. 

17 

11  40  39.55 

8.974 

2    5  39.7 

58.11 

5  40.33 

0.883 

11  46  19.88 

Frid. 

18 

11  44  14.91 

8.974 

1  42  23.9 

58Jil 

6     1.52 

0.883 

11  50  16.43 

Sat 

19 

11  47  6»S» 

KoTw 

1  19    5.8 

-58.29 

6  22.69 

0.882 

11  54  12.98 

Son. 

30 

11  51  25.71 

8.977 

0  55  46.0 

58.36 

6  43.82 

0.880 

11  58    9.53 

Mod. 

21 

11  55    1.18 

8.980 

0  32  24.6 

68.42 

7    4.90 

0.877 

12    2    6.08 

Tues. 

22 

11  58  36.74 

8.984 

N.   0    9    1.9 

-58.47 

7  25.90 

0.873 

12    6    2.64 

Wed. 

23 

12    2  12.40 

&980 

S.    0  14  21.7 

58.50 

7  46.79 

0.868 

12    9  59.19 

Thur. 

24 

12    5  48.20 

8.905 

0  37  45.7 

68.52 

8    7.54 

0.862 

12  13  55.74 

Frid. 

25 

12    9  24.15 

9.003 

1     I  10.0 

-58.52 

8  28.14 

0.855 

12  17  52.29 

Sat 

26 

12  13    0.29 

9.010 

1  24  34.2 

58.51 

8  48.55 

0.847 

12  21  48.84 

Sun. 

27 

12  16  36.64 

9.019 

1  47  58.1 

58.48 

9    8.75 

0.838 

12  25  45.39 

Mon. 

28 

12  20  13.21 

9.089 

2  11  21.1 

-58.44 

9  28.73 

0.628 

12  29  41.94 

Tues. 

29 

12  23  50.03 

9.040 

2  34  43.0 

58.39 

9  48.47 

0.817 

12  33  38.50 

Wed. 

30 

12  27  27.12 

9.059 

2  58    3.6 

58.32 

10    7.93 

0.805 

12  37  35.05 

Thur. 

31 

12  31    4.52 

9.066 

S.    3  21  22.4 

-58.24 

10  27.08 

0.792 

12  41  31.60 

Note.— Tb 
Th 

e  ^ga  —  prefixed  to 
deeiBMingt  wmtlii 

lean  noon 
thelumrl 
lecUnatbn 

may  be  assnined  the  some  m  t1 
u,  increosiiig. 

lAt  for  Apparent 
« tbat  north  dec] 

noom. 

DUE  for  1  Brnr, 
-i"  9*.85o5. 
<Tablein.) 
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AT  GREENWICH  MEAN  NOON. 

THE  SUN'S 

1 

1 

1 
1 

1 

of  the 

Badioa  Vector 

of  the 

JBarth. 

DiiLfor 
IHour. 

Mean  Time 

of 

Sidereal  Noon. 

TBCB  LONOrrUDK. 

DIff.  for 
1  Hoar. 

LATITUDE. 

X 

V 

1 

2 
3 

244 
245 
246 

159  10  1L5 

160  8  19.9 

161  6  30.3 

«          l> 

9  38.2 
7  46.5 
5  56.8 

145.31 
145.39 
145.48 

-0^37 
0.41 
0.42 

0.0037141 
0.0036108 
0.0035063 

-42.8 
43.3 
43.8 

13  14  34.43 
13  10  38.52 
13    6  42.61 

4 
5 
6 

247 
248 
249 

162  4  42.8 

163  2  57.3 

164  1  13.7 

4    9.2 
2  23.6 
0  39.9 

145.56 
145.65 
145.73 

-0.39 
0.35 
0.27 

0.0034006 
0.0032935 
0.0031850 

-44.3 
44.9 
45.5 

13    2  46.71 
12  58  50.80 
12  54  54.89 

7 
8 
9 

250 
251 
252 

164  59  32.0 

165  57  52.3 

166  56  14.5 

58  58.2 
57  18.4 
55  40.5 

145.81 
145.88 
145.96 

-0.17 
-0.05 
+  0.08 

0.0030749 
0.0029634 
0.0028504 

-46.2 
46.8 
47.4 

12  50  58.99 
12  47    8.09 
12  43    7.18 

10 
11 
12 

253 
254 
255 

167  54  38.5 

168  53    4.3 

169  51  31.8 

54    4.4 
52  30.1 
50  57.6 

146.03 
146.11 
146.18 

+  0.21 
0.34 
0.45 

0.0027359 
0.0026199 
0.0025026 

-48.0 
48.6 
49.  N 

12  39  11.27 
12  35  15.37 
12  31  19.47 

13 
14 
15 

256 
257 
258 

170  50     1.0 

171  48  81.9 

172  47    4.4 

49  26.7 
47  57.5 
46  29.9 

146.25 
146.3^ 
146.39 

+  0.54 
0.62 
0.67 

0.0023841 
0.0022644 
0.0021438 

-49.6 
50.1 
50.5 

12  27  28.56 
12  23  27.65 
12  19  31.74 

16 
17 
18 

259 
260 
261 

173  45  38.6 

174  44  14.5 

175  42  52.0 

45    4.1 
43  39.9 
42  17.3 

146.46 
146.53 
146.60 

+  0.68 
0.67 
0.63 

0.0020222 
0.0018999 
0.0017772 

-50.^ 
51.0 
51.2 

12  15  35.84 
12  11  39.93 
12    7  44.02 

19 
20 
21 

262 
263 
264 

176  41  31.1 

177  40  11.9 

178  38  54.5 

40  56.3 
39  37.0 
38  19.5 

146.67 
146.74 
146.81 

+  0.55 
0.45 
0.33 

0.0016541 
0.0015308 
0.0014074 

-51.3 
51.4 
51.4 

12     3  48.12 
11  59  52.22 
11  55  56.31 

22 
28 
24 

265 
266 
267 

179  37  39.0 

180  36  25.3 

181  35  13.6 

37    3.9 
35  50.2 
34  38.4 

146.89 
14C.97 
147.05 

+  0.20 
+  0.06 
-0.08 

0.0012840 
0.0011608 
0.0010379 

-51.4 
51.3 
51.2 

11  52    0.40 
11  48    4.49 
11  44    8.59 

25 

26 
27 

268 
269 
270 

182  84    3.9 

183  32  56.3 

184  31  50.9 

33  28.6 
32  20.9 
31  15.5 

147.14 
147.23 
147.32 

-0.21 
0.32 
0.42 

0.0009151 
0.0007926 
0.0006703 

-61.1 
51.0 
50.9 

11  40  12.68 
11  36  16.77 
11  32  20.86 

28 
29 
30 

271 
272 
278 

185  30  47,7 

186  29  46.7 

187  28  48.0 

30  12.2 
29  11.1 
28  12.3 

147.41 
147.50 
147.59 

-0.49 
0.54 
0.56 

0.0005482 
0.0004261 
0.0003041 

-50.9 
50.9 
50.9 

11  28  24.96 
11  24  29.06 
11  20  33.15 

31 

274 

188  27  51.6 

27  15.9 

147.69 

-0.52 

0.0001822 

-50.8 

11  16  37.25 

the 

numbers  in  oolomn 
mean  equinox  of  Jai 

ioaryCO. 

tothetm 

e  equinox  of  the  date;  in  colm 

nnA'.to 

Difll  for  1  Hoar, 
—  9-.8296. 
(Table  n.) 
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GREENWICH  MEAN  TIME. 

1 
■s 

THE 

MOON'S 

SBUIDIAVKTKB. 

HORIZONTAL  FABALLAZ. 

UPPEB  TRANSIT. 

AGE. 

Kooa. 

lOdnlght. 

Soon. 

Diff.  for 
1  Hoar. 

Midnight. 

DUr.  for 
IHoor. 

Meridian  of 
Greenwich. 

Diff.  for 
1  Hoar. 

Noon. 

1 

2 
8 

15  55!0 

16  4.5 
16  13.4 

15  69"8 

16  9.1 
16  17.4 

/             // 

58  18.1 

58  53.1 

59  25.7 

+  1.47 
1.43 
1.27 

58' 35:7 
59    9.9 
59  40.3 

II 

+  1.46 
1.36 
1.15 

h      m 

17  51.3 

18  48.2 

19  46.8 

2.33 
2.42 
2.46 

a 

22.0 
23.0 
24.0 

4 
5 
6 

16  20.9 
16  26.1 
16  28.2 

J6  23.8 
16  27.6 
16  27.9 

59  53.2 

60  12.4 
60  20.1 

+  0.99 

0.57 

+  0.05 

60    4.1 
60  17.8 
60  19.0 

+  0.80 
+  0.32 
-0.24 

20  46.0 

21  44.4 

22  41.4 

2.46 
2.41 
2.33 

25.0 
26.0 
27.0 

7 
8 
9 

16  26.6 
16  21.2 
16  12.2 

16  24.4 
16  17.1 
16    6.6 

60  14.3 
59  54.3 
59  21.3 

-0.6:1 
1.12 
1.60 

60    6.1 
59  39.3 
59    0.8 

-0.83 
1.37 
1.79 

23  36.5 
0  29.5 

2.25 

2.18 

28.0 

29.0 

0.6 

10 
11 
12 

16    0.5 
15  47.2 
15  33.4 

15  54.0 
15  40.3 
15  26.7 

58  38.3 
57  49.4 
56  58.8 

-  1.93 
2.10 
2.07 

58  14.3 
57  24.0 
56  34.3 

-  2.03 
2.11 
2.00 

1  21.0 

2  11.3 

3  0.7 

2.12 
2.07 
2.05 

1.6 
2.6 
3.6 

13 
14 
15 

15  20.3 
15    8.8 
14  59.5 

15  14.3 
15    3.9 
14  55.8 

56  10.8 
55  28.5 
54  54.3 

-  1.90 
1.61 
1.2:i 

55  48.8 
55  10.3 
54  40.8 

-  1.77 
1.42 
1.02 

3  49.7 

4  38.3 

5  26.6 

2.03 
2.02 
2.01 

4.6 
5.6 
6.6 

16 
17 
18 

14  52.8 
14  48.9 
14  47.7 

14  50.5 
14  48.0 
14  48.1 

54  29.7 
54  15.3 
54  11.0 

-0.82 
-0.39 
+  0.02 

54  21.2 
54  11.9 
54  12.5 

-0.60 
-0.18 
+  0.22 

6  14.6 

7  2.1 
7  49.0 

1.99 
1.97 
1.94 

7.6 
8.6 
9.6 

19 
20 
21 

14  49.2 
14  52.9 
14  58.6 

14  50.8 

14  55.6 

15  2.0 

54  16.3 
54  30.1 
54  51.0 

+  0.40 
0.73 
0.98 

54  22.2 

54  39.6 

55  3.5 

+  0.57 
0.87 
1.08 

8  35.2 

9  20.8 
10    6.3 

1.92 
1.89 
1.89 

10.6 
11.6 
12.6 

22 
23 
24 

15    5.7 
15  13.8 
15  22.3 

15    9.7 
15  18.0 
15  26.6 

55  17.1 

55  46.7 

56  17.9 

+  1.17 
1.27 
1.31 

55  31.6 

56  2.2 
56  83.7 

+  1.2:) 
1.30 
1.30 

10  51.7 

11  37.3 
^  12  23.9 

1.89 
1.92 
1.96 

13.6 
14.6 
15.6 

25 

26 
27 

15  30.8 
15  39.0 
15  46.5 

15  34.9 
15  42.8 
15  50.1 

56  49.2 

57  19.2 
57  47.0 

+  1.28 
1.21 
1.11 

57    4.4 

57  33.4 

58  0.0 

+  1.25 
1.17 
1.05 

13  11.7 

14  1.4 
14  53.3 

2.03 
2.11 
2.21 

16.6 
17.6 
18.6 

28 
29 
30 

15  53.4 

15  59.6 

16  4.9 

15  56.6 

16  2.3 
16    7.2 

58  12.4 
58  34.9 
58  54.5 

+  1.00 
0.88 
0.75 

58  24.0 

58  45.1 

59  3.0 

+  0.94 
0.82 
0.67 

15  47.3 

16  43.3 

17  40.5 

2.30 
2.37 
2.40 

19.6 
20.6 
21.6 

81 

16    9.3 

16  11.1 

59  10.6 

+  0.59 

59  17.2 

+  0.50 

18  38.1 

2.39 

22.6 
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GEEBNWIOH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Bight  Aaoenaton. 

Dili:  for 
1  Minute. 

DeeUnatioii. 

Difllfor 
1  Minute. 

Hoar. 

BiAfor 
1  Minute. 

BeoUiiatioii. 

Diif.  for 
1  Minute. 

TI 

JESDA 

.T  1. 

THUESDAT  B. 

0 

3  55    5.02 

• 

S.3358 

N.15  29'  49'.7 

4/ 

5.750 

0 

h    m     • 
6  51  27.64 

• 
9.4976 

N.18  10  14.2 

0.664 

1 

3  57  25^ 

9.9399 

15  35  32.1 

5^662 

1 

5  53  57.56 

9.4998 

18  10  50.4 

0.543 

2 

3  59  46.41 

9.3440 

15  41    9.2 

5.573 

2 

5  56  27.61 

9.5019 

18  11  19.3 

0.499 

3 

4    2    7.17 

S.3480 

15  46  40.9 

5.483 

3 

5  58  57.79 

9.5040 

18  11  41.0 

63)1 

4 

4    4  28.17 

9.3590 

15  52    7.2 

5.393 

4 

6    1  28.09 

9.5050 

18  11  55.4 

0.179 

5 

4    6  49.41 

9JS61 

15  57  28.1 

5.309 

5 

6    3  58.n0 

9.5078 

]8  12    2.5 

4-0.058 

6 

4    9  i0.90 

9.3601 

16    2  43.5 

5.910 

6 

6    6  29.03 

9.5097 

18  12    2.3 

-0.064 

7 

4  11  32.63 

9.3641 

16    7  53.3 

5.117 

7 

6    8  59.66 

9<An4 

18  11  54.8 

0.187 

8 

4  13  54.59 

9.3680 

16  12  57.5 

5.093 

8 

6  11  30.40 

9.5139 

18  11  39.9 

0.310 

9 

4  16  16.79 

9.3790 

16  17  56.1 

4J99 

9 

6  14     1.24 

9.5148 

18  11  17.6 

0.433 

10 

4  18  39.23 

9.3759 

16  22  49.0 

4.833 

10 

6  16  32.17 

9.5163 

18  10  47.9 

0.556 

11 

4  21     1.90 

9.1798 

16  27  36.1 

4.737 

11 

6  19    3.19 

9.5178 

18  10  10.8 

0.679 

12 

4  23  24.81 

9.3837 

16  32  17.4 

40141 

12 

6  21  34.30 

9.5J99 

18    9  26.4 

0.803 

13 

4  25  47.95 

9.3876 

16  36  52.8 

4.549 

13 

6  24    5.49 

9J»05 

18    8  34.5 

ojm 

14 

4  28  11.32 

9.3914 

16  41  22.4 

4.443 

14 

6  26  36.76 

9.5917 

18    7  35.2 

1.050 

15 

4  30  34.92 

9.3953 

16  45  46.0 

4.343 

15 

6  29    8.10 

9.5W9 

18    6  28i» 

J.I73 

16 

4  32  58.75 

9.3991 

16  50    3.6 

4.949 

16 

6  31  39.51 

9.5940 

18    5  14.4 

1.997 

17 

4  35  22.81 

9.4088 

16  54  15.1 

4.141 

17 

6  34  10.98 

9.5951 

18    3  52.8 

1.499 

18 

4  37  47.09 

9.4066 

16  58  20.5 

4.039 

18 

6  36  42.52 

9.5961 

18    2  23.8 

1.545 

19 

4  40  11.60 

9.4103 

17    2  19.8 

3.936 

19 

6  39  14.11 

9.5909 

18    0  47.4 

1.009 

20 

4  42  36.32 

9.4139 

17    6  12.8 

3.839 

20 

6  41  45.75 

9J»n 

17  59    3.5 

1.793 

21 

4  45     1.26 

9.4175 

17    9  59.6 

3.798 

21 

6  44  17.44 

9.5985 

17  57  12.2 

1JM7 

22 

4  47  26.42 

9.4911 

17  13  40.1 

3.093 

22 

6  46  49.17 

9.5991 

17  55  13.5 

9.041 

23 

4  49  51.79 
WEJ 

9.4946 

ONESI 

N.17  17  14.3 
)AY2. 

3.518 

23 

6  49  20.93 

9.5997 

EIDA^ 

N.17  53    7.3 

ir  4. 

9.165 

0 

4  52  17.^ 

9.4981 

N.17  20  42.2 

3.411 

0 

6  51  52.73 

9.5309 

N.17  50  53.7 

9.988 

1 

4  54  43.16 

9.4316 

17  24    3.7 

3.303 

1 

6  54  24.56 

9.5307 

17  48  32.7 

9.419 

2 

4  57    9.16 

9.4351 

17  27  18.6 

3.194 

2 

6  56  56.41 

9.5310 

17  46    4.3 

9.535 

3 

4  59  35.37 

9.4385 

17  30  27.0 

3M6 

3 

6  59  28.28 

9.5313 

17  43  28.5 

9.658 

4 

5    2     1.78 

9.4418 

17  33  28.9 

9.977 

4 

7    2    0.17 

9.5316 

17  40  45.3 

9.789 

5 

5    4  28.38 

9.4450 

17  36  24.2 

9.866 

5 

7    4  32.07 

9.5317 

17  37  54.7 

9.905 

6 

5    6  55.18 

9.4483 

17  39  12.8 

9.755 

6 

7    7    3.97 

9.5317 

17  34  56.7 

3.037 

7 

5    9  22.18 

9.4515 

17  41  54.8 

9.644 

7 

7    9a5.87 

9.5317 

17  31  51.4 

3.149 

8 

5  11  49.36 

9.4546 

17  44  30.1 

9.539 

8 

7  12    7.77 

9.5317 

17  28  38.8 

3JB7i 

9 

5  14  16.73 

9.4577 

17  46  58.6 

9.418 

9 

7  14  39.67 

9.5310 

17  25  18.8 

3J93 

10 

5  16  44.29 

9.4608 

17  49  20.3 

9.305 

10 

7  17  11.56 

9.5313 

17  21  51.6 

3.514 

11 

5  19  12.03 

9.4638 

17  51  35.2 

9.199 

11 

7  19  4SA3 

9.5309 

17  18  17.1 

9JBX 

12 

5  21  .3$).94 

9.4667 

17  53  43.3 

9.078 

12 

7  22  1.5.27 

9.5305 

17  14  a5.3 

3.757 

13 

5  24    8.03 

9.4686 

17  55  44.5 

1.963 

13 

7  24  47.09 

9.5301 

17  10  46.3 

3.877 

14 

5  26  36.29 

9w4795 

17  57  38.8 

1.847 

14 

7  27  18.88 

9J(906 

17    6  50.1 

3jm 

15 

5  29    4.73 

3.4753 

17  59  26.1 

1.730 

15 

7  29  50.64 

9.5991 

17    2  46.7 

4.116 

16 

5  31  %).33 

9.4780 

18    1    6.4 

1.613 

16 

7  32  22;^ 

9.5984 

16  58  36.2 

4.935 

17 

5  34    2.09 

9.4807 

18    2  39.7 

1.497 

17 

7  34  54.05 

9.5976 

16  .54  18.5 

4.354 

18 

5  36  31.01 

9.4833 

18    4    6.0 

1.379 

18 

7  37  25.(J8 

9.5967 

16  49  5:^.7 

4.479 

19 

5  39    0.08 

9.4858 

18    5  2.5.2 

1.961 

19 

7  39  57.26 

9.5959 

16  45  2\J& 

4.589 

20 

5  41  29.:30 

9.4883 

18    6  37.3 

1.149 

20 

7  42  28.79 

9.5990 

16  40  43.0 

4.706 

2! 

5  43  58.68 

9.4908 

18    7  42.3 

JMSa 

21 

7  45    0.26 

9.5940 

16  35  57.1 

4.899 

22 

5  46  28.20 

9.4901 

18    8  40.1 

OJNO 

22 

7  47  31.67 

9.5990 

16  31     4.3 

4.938 

23 

5  48  57.85 

9.4954 

18    9  30.7 

0.784 

23 

7  50    3.01 

9.5918 

16  26    4.5 

6.054 

24 

5  51  27.64 

9.4976 

N.18  10  14.2 

0U»4 

24 

7  52  34.28 

9.5906 

N.16  20  57.8 

6.1«8 
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GEEENWICH  MEAN  TIME. 


THE  MOOFS  RIGHT  ASCENSION  AND  DECLINATION. 


Hoar. 


Right  AicwnakMi. 


Diiffor 
1  Minute. 


Deolinattoii. 


Diff.for   „^„^ 
IMinute.  ^«"- 


Sight  Asoenaion. 


Diftfor 
iHinute. 


DeoUaatlon. 


Diftfor 
1  Minute. 
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4 

5 

6 

7 

8 

9 

JO 

1J 

12 

13 

14 

15 

16 

17 
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20 

21 
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1 

2 

3 

4 
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B 

7 

8 

9 

10 

11 
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14 

15 

16 

17 

18 

19 

20 

21 

22 

23 
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SATURDAT  5. 


m.     8  - 

8 

52  34.28 

S.5906 

55    5.48 

9.5II» 

57  36.60 

9.6180 

0    7.64 

9.5JW 

2  38.59 

9J(151 

5    9.45 

9.5136 

7  40.22 

9.5190 

10  10.89 

9.5103 

12  41.46 

9JM&t 

15  11.93 

9.5070 

17  42.30 

9J>059 

20  12.56 

9.5034 

22  42.71 

9.5015 

25  12,74 

9.4905 

27  42.65 

9.4975 

30  12.44 

9.4954 

32  42.10 

9.4939 

35  11.63 

9.4911 

37  41.03 

9.4880 

40  10.30 

9.4807 

42  39.43 

9.4844 

45    8.43 

9.4891 

47  37.28 

9.4797 

50    5.99 

9.4779 

N.16  20  57.8 
16  15  44.3 
16  10  24.0 
16  4  .56.8 
15  ,59  22.9 
15  53  42.4 
15  47  55.2 
15  42  1.4 
15  36  1.1 
15  29  54.2 
15  23  40.9 
15  17  21.2 
15  10  55.1 
15  4  22.7 
14  .57  44.1 
14  50  59.3 
14  44  8J3 
14  37  11.2 
14  30  8.1 
14  22  59.0 
14  15  44.0 
14  8  23.2 
14  0  56.6 

N.13  53  24.3 


SUKDAY  6. 


52  34.55 
55  2.96 
.57  31.22 
59  59.33 
2  27.28 
4  55.08 
7  22.72 
9  50.20 
12  17.51 
14  44.66 
17  11.64 
19  38.45 
22  5.10 
24  S\,^ 
26  57.88 
29  24.00 
31  49.95 
34  15.72 
36  41.32 
39  6.74 
41  31.98 
43  .57.04 
46  21.92 
48  46.62 
51  11.13 


9.4747 
9.4799 
9.4097 
9.4679 
9.4646 
9.4690 
9.4593 
9.4566 
9.4538 
9.4511 
9.4483 
9.4455 
9.4497 
9.4.198 
9.4368 
9.4339 
9.4310 
9.4981 
9.4:^59 
9.4999 
9.4199 
9.4169 
9.4139 
9.410] 
9.4070 


N.13  45  46.4 
13  38  2.9 
13  30  13.8 
13  22  19.2 
13  14  19.3 
13  6  14.0 
12  58  3.4 
12  49  47.6 
12  41  26.8 
12  33  0.9 
12  24  30.0 
12  15  54.2 
12  7  13.5 
It  58  28.1 
1 1  49  38.0 
11  40  43.3 
II  31  44.1 
11  22  40.4 
11  13  32.3 
n  4  19.9 
10  55  3.2 
10  45  42.4 
10  36  17.5 
10  26  48.6 

N.IO  17  15.8 


5.168 
5.989 
5.306 
5.500 
5.690 
5.731 
5.849 
5.951 
6.060 
6.168 
6.975 
6.389 
6.487 
6.509 
6.605 
6.796 
6.901 
7.009 
7.109 
7.901 
7.998 
7.395 
7.491 
7.685 


7.679 
7.779 
7.864 
7.054 
6.043 
8.139 
8.990 
8.303 


8.473 
8.556 
8.637 
8.717 
8.796 
8.873 
&949 
9.094 
9.008 
9.171 
0.949 
9.319 
9.381 
9.448 
9.514 
0.579 
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4 
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6 

7 

8 

9 

10 

11 

12 
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14 

15 

16 

17 

18 

19 

20 

21 
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11 
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13 

14 

15 

16 

17 

18 

19 

20 
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22 

23 
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MONDAY  7. 


h  in 
9  51 
9  53 
9  55 
9  58 
10  0 
10  3 
10  5 
10  7 
10  10 
10  12 
10  15 
10  17 
10  19 
10  22 
10  24 
10  26 
10  29 
10  31 
10  34 
10  36 
10  38 
10  41 
10  43 
10  45 


10  48 
10  50 
10  52 
10  55 
10  57 

10  59 

11  2 


8 

8 

11.13 

9.4070 

35.46 

9.4040 

59.61 

9.4000 

23..57 

9.3978 

47.35 

9.3948 

10.95 

9.3917 

34.36 

9.3886 

57.58 

9.3855 

20.62 

9.3894 

43.47 

9.3793 

6.14 

9.3769 

28.62 

9.3731 

50.91 

9.3700 

13.02 

9.3660 

34.94 

9.3638 

56.68 

9.3607 

18.23 

9.35T7 

39.60 

9.3547 

0.79 

9.3516 

21.79 

93485 

42.61 

9.3454 

3.24 

9.3494 

23.70 

9.3394 

43J^ 

9.3863 

N.IO  17  15.8 
10  7  39.1 
9  57  58.7 
9  48  14.6 
9  38  26.9 
9  28  a5.6 
9  18  40.9 
9  8  42.9 
8  58  41.5 
8  48  36.9 
8  38  29.2 
8  28  18.4 
8  18  4.7 
7  48.1 
57  28.7 
47  6.6 
36  41.9 
26  14.6 
15  44.9 
5  12.8 
6  54  38.4 
6  44  1.7 
6  33  22.9 
N.  6  22  42.0 
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7 

7 
7 
7 
7 
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11  36 

11  38 

11  40 

11  43 
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23.97 

9.3303 

43.70 

9.3973 

3.25 

9.3943 

22.62 

9.3914 

41.82 

9.3185 
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9J)I.'» 

19.68 

9.3196 

38.35 

9.3097 

56.85 

9.3060 

15.18 

9J040 

3:3.33 

9.3011 

51.31 

9.9983 

9.12 

9.9955 

26.77 

9.9997 

44.25 

9.9809 

1.56 

9.9879 

18.71 

9.9845 

a5.70 

9.9818 

52..53 

9.9T91 

9.20 

9.9764 

25.70 

9.9738 

42.05 

9.9719 

58.24 

9.9685 

14.28 

9.9061 
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11  59.2 
1  14.5 

50  27.9 
39  39.6 
28  49.7 
17  58.2 
7  5.2 
56  10.8 
45  15.0 
34  18.0 
23  19.9 

12  20.6 
1  20.3 

50  19.1 
3  39  17.0 
3  28  14.2 
3  17  10.7 
3  6  6.5 
2  ,55  1.7 
2  43  .56.5 
2  32  50.9 
2  21  45.0 
2  10  38.9 
1  59  32.6 
1  48  26.2 


9.579 
9.649 
9.704 
9.765 
9.8^ 
9.863 
9.939 
9.995 
10.050 
10.103 
10.154 
10.904 
10.959 
10.300 
10.346 
10.390 
10.433 
10.475 
10.515 
10.554 
10.599 
10.699 
10.664 
10.697 


10.799 
10.761 
10.791 
J0.8I8 
10.845 
10.871 
10.895 
J0.918 
10.940 
10.950 
10.978 
10.997 
11.013 
11.098 
11.041 
l].0fi3 
11.064 
11.075 
11.083 
IIMO 
11/MW 
11.100 
11.103 
11.106 
11.107 


152 


SEPTEMBER,  1885. 


VII. 


GEEENWICH  MBAK  TIME, 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

il<mr. 

BightAMenakm. 

BURfor 
1  Minute. 

Diff-for 
IHinute. 

Hour. 

Bight  Amnaion. 

Diftfor 
llCiimto. 

DMUMltJOQ. 

Dlftfor 
IMinuto. 

WEI 

)NESD 

>AT9. 

FRIDAY  11. 

0 

if  43  14!28 

• 

S.9061 

N.  f  48  2a2 

*0 
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0 

h    m     n 
13  29  32.30 

9.1739 

8.  6  44    5.7 

9.856 

I 

11  45  30.17 

9.96as 

1  37  19.8 

11.107 

1 

13  31  42.65 

9.1719 

6  53  55.6 
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2 

11  47  45.90 

8.91109 

1  26  13.4 

11.105 

2 

13  33  S2J93 

9.1707 

7    3  42.5 

0.757 

3 

11  50    1.48 

9J85S 

1  15    7.2 

11.109 

3 

13  36    3.13 

9.1604 

7  13  26.5 

0.707 

4 

11  52  16M 

9J9560 

1    4    1.2 

UMS 

4 

13  38  13.26 

9.1689 

7  23    7.4 

9.655 

5 

11  54  32.19 

9JB35 

0  52  55.5 

11.093 

5 

13  40  23.31 

9J660 

7  32  45.1 

9.609 

6 

11  56  47.33 

SJKI9 

0  41  50.1 

11.067 

6 

13  42  33.29 

9.1657 

7  42  19.7 

9.550 

7 

11  59    2.33 

9JMS6 

0  30  45.1 

11.079 

7 

13  44  43J20 

9.1646 

7  51  51.1 

9.407 

8 

12    1  17.18 

9JM64 

0  19  40.6 

11.070 

8 

13  46  53.04 

9.1634 

8    1  19.3 

0.449 

9 

12    3  31.89 

9.9440 

N.  0    8  36.7 

11.060 

9 

13  49    2.81 

9.169S 

8  10  44.2 

0.387 

JO 

12    5  46.46 

9JS417 

8.  0    2  26.6 

11.049 

10 

13  51  12.52 

9.1019 

8  20    5.8 

9.339 

11 

12    8    0.89 

9ja394 

0  13  29J2 

11.037 

11 

13  53  22.16 

9.1609 

8  29  24.0 

9.975 

12 

12  10  15.19 

9.9379 

0  24  31.0 

11.093 

12 

13  55  31.74 

9.1509 

8  38  38.8 

9.918 

13 

12  12  29.36 

9.9349 

0  35  31.9 

11.008 

13 

13  57  i\M 

9.1581 

8  47  50.2 

0.101 

14 

12  14  43.39 

9.9397 

0  46  32.0 

10J99 

14 

13  59  50.71 

9.1570 

8  56  58.1 

0.108 

15 

12  le  57.28 

9.9304 

0  57  31.1 

lOJBm 

15 

14    2    0.10 

9.1560 

9    6    2.4 

0.049 

16 

12  19  11.04 

9.9983 

1    8  29.1 

10.968 

16 

14    4    9.43 

9.1550 

9  15    3J2 

6.083 

17 

12  21  24.68 

9.9909 

1  19  26.0 

10.039 

17 

14    6  18.70 

9.1540 

9  24  -0.4 

8.993 

18 

12  23  38.19 

9.9941 

1  30  21.8 

10J19 

18 

14    8  27.91 

9.1530 

9  32  54.0 

8.809 

19 

12  25  51.57 

9.99W 

1  41  16.3 

10.808 

19 

14  10  37.06 

9.1501 

9  41  43.9 

8.801 

20 

12  28    4.83 

9.9900 

1  52    9.5 

10.870 

20 

14  12  4&I6 

9.1519 

9  50  30.1 

8.730 

21 

12  30  17.97 

9.9180 

2    3    1.4 

10.853 

21 

14  14  55.21 

9.1504 

9  59  12.5 

8.078 

22 

12  32  30i» 

9.9160 

2  13  51.9 

10.^ 

22 

14  17    4.21 

9.1495 

10    7  51J2 

8.619 

23 

12  34  43.89 
THI 

9.9140 

JESD^ 

8.  2  24  40.8 
LT  10. 

10.809 

23 

14  19  13.15 

SAG 

9.1480 

8.10  16  26.0 
LT  12. 

8.548 

0 

12  36  56.67 

9.9190 

8.  2  35  28.1 

10.775 

0 

Ik  21  22.04 

9.i«n 

8.10  24  57.0 

8.484    . 

1 

12  39    9.33 

9.9101 

2  46  13.8 

10.748 

1 

14  23  30.88 

9J460 

10  33  24.1 

6.419 

2 

12  41  21.88 

9.9089 

2  56  57i^ 

10.790 

2 

14  25  39.67 

9.1409 

10  41  47.3 

8.353 

3 

12  43  34.32 

9.9064 

3    7  40.2 

10.000 

3 

14  27  48.42 

9.1454 

10  50    6.5 

8J988 

4 

12  45  46.65 

9.9046 

3  18  20.7 

10.600 

4 

14  2^57.12 

9.1440 

10  58  21.8 

8.999 

5 

12  47  58.87 

9.9097 

3  28  59.4 

10.698 

5 

14  32    5.77 

9.1438 

11    6  33.1 

6.154 

6 

12  50  10i« 

99009 

3  3D  36.1 

10.505 

6 

14  34  14.37 

9.1430 

11  14  40.3 

8.086 

7 

12  52  22.98 

9.1009 

3  50  10.8 

10.569 

7 

14  36  22.93 

9.1493 

11  22  43.5 

8.018 

8 

12  54  34.88 

9.1975 

4    0  43.5 

10.598 

8 

14  38  31.45 

9.1416 

11  30  42.5 

7.940 

9 

12  56  46.68 

9.1966 

4  11  14.2 

10.483 

9 

14  40  39.93 

9.1400 

11  38  37.4 

7.880 

10 

12  58  58.37 

9.1941 

4  21  42.7 

10.457 

10 

14  42  48.36 

9.1409 

11  46  28.1 

7.81 1 

11 

13    1    9.97 

9.1996 

4  32    9.0 

10.410 

11 

14  44  56.75 

9.1395 

11  54  14.7 

7.749 

12 

13    3  21.47 

9.1008 

4  42  33.0 

10.381 

12 

14  47    5.10 

9.1388 

12    1  57.1 

7.671 

13 

13    5  32.87 

9.1809 

4  52  54.7 

10.349 

13 

14  49  13.41 

9.1389 

12    9  35.2 

7.509 

14 

13    7  44.18 

9.18n 

5    3  14.1 

10.309 

14 

14  51  21.68 

9.1S76 

12  17    9.0 

7.597 

15 

13    9  55.39 

9.1801 

5  13  31.0 

10.961 

15 

14  53  29.92 

9.1370 

12  24  38.5 

7.456 

16 

13  12    &51 

9.1846 

5  23  45.4 

10.919 

16 

14  55  38.12 

9.1363 

12  32    3.7 

7J84 

17 

13  14  17.54 

9.1830 

5  m  57.3 

10.177 

17 

14  57  46.28 

9.1357 

12  39  24.6 

7.319 

18 

13  16  28.47 

9.1815 

5  44    6.6 

10.133 

18 

14  59  54.40 

9.1351 

12  46  41.1 

7.S39 

19 

13  18  39.32 

9.1801 

5  54  13.3 

lOJMO 

19 

15    2    2.49 

9.1345 

12  53  53il 

7.165 

20 

13  20  50.08 

9.1787 

6    4  17.3 

10U>44 

20 

15    4  10.54 

9.1339 

13    1    0.9 

7MI 

21 

13  23    0.76 

9.1773 

6  14  18.6 

9.090 

21 

15    6  18.56 

9.1333 

13    8    4.1 

7.016 

22 

13  25  11.30 

9.1750 

6  24  17.2 

9J59 

22 

15    8  26.54 

9.1397 

13  15    2.8 

6.041 

23 

13  27  21.87 

9.1745 

6  34  12.9 

9JK4 

23 

15  10  :)4.49 

9.1399 

13  21  57.0 

6.867 

24 

13  29  32.:» 

9.1739 

S.  6  44    5.7 

9.856 

24 

15  12  42.41 

9.1317 

8.13  28  46.8 

6.709 
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OBEENWIOH  MEAS  TIMB. 

THK  MOOUrS  BIGHT  AR0£N8I0N  AND  DECLINATION. 

• 

Hoar. 

BightABMDskm. 

Biff,  for 
IHinute. 

BMUnation. 

DUffor 
IHinute. 

Hour. 

Bight  Aaoension. 

Difllfor 
1  Minute. 

Diff.for 
IHinute 

SI 

TNDAl 

r  13. 

TUESDAY  16. 

h    m     • 

• 

0   t  II 

ti 

h    m     s 

• 

9         1        tf 

§§ 

0 

15  12  42.41 

9.1817 

3.13  28  46.8 

6.799 

0 

16  54  28.53 

9.1067 

8.17  22  36.8 

9.875 

1 

15  14  50^ 

9.1319 

13  35  32.0 

6.715 

1 

16  56  35.04 

9.1069 

17  25  26.7 

9.790 

2 

15  16  58.15 

9.1306 

13  42  12.6 

6.630 

2 

16  58  41.52 

9.1077 

17  28  11.6 

9.706 

3 

15  19    5.97 

9.1301 

13  48  48.7 

6.563 

3 

17    0  47.96 

9.1071 

17  30  51.4 

9.691 

4 

15  21  13.76 

9.1906 

13  55  20.2 

6.486 

4 

17    2  54.37 

9.1066 

17  33  26.1 

9.635 

5 

15  23  21.52 

9.1991 

14    1  47.0 

6.406 

5 

17    5    0.75 

9.1066 

17  35  55.6 

9.449 

6 

15  25  29.25 

9.1986 

14    8    9.2 

6.331 

6 

17    7    7.09 

9.1054 

17  38  20.0 

9.364 

7 

15  27  36.95 

9.1961 

14  14  26.7 

6.953 

7 

17    9  13.40 

9.1049 

17  40  39.3 

94178 

8 

15  29  44.62 

9.1876 

14  20  39.6 

6.176 

8 

17  11  19.68 

9.1043 

17  42  53.4 

9.109 

9 

15  31  52.26 

9.1971 

14  26  47.8 

6.007 

9 

17  13  25.92 

9.1007 

17  45    2.4 

9.107 

]0 

15  33  59.87 

9.1986 

14  32  51.3 

6.010 

10 

17  15  32.13 

9.1039 

17  47    6.3 

94)99 

11 

15  36    7.45 

9.1989 

14  38  50.1 

5.040 

11 

17  17  38.30 

9.1096 

17  49    5.0 

1.936 

12 

15  38  15.01 

9.1957 

14  44  44.1 

5.800 

12 

17  19  44.44 

9.1080 

17  50  58.6 

1.851 

13 

15  40  22.54 

9.1908 

14  50  33.3 

5.781 

13 

17  21  50.54 

9.1013 

17  52  47.1 

1.765 

14 

15  42  30.04 

9.1947 

14  56  17.8 

5.709 

14 

17  23  56.60 

9.1007 

17  54  30.4 

14t79 

15 

15  44  37.51 

9.1949 

15    1  57.5 

5.099 

15 

17  26    2.62 

9.1001 

17  56    8.6 

1.584 

16 

15  46  44.95 

9.1937 

15    7  32.4 

5.541 

16 

17  28    8.61 

9M» 

17  57  41.7 

1.500 

17 

15  48  52.36 

9.1933 

15  13    2.4 

6.460 

17 

17  30  14m56 

941086 

17  59    9.7 

1.493 

18 

15  50  59.75 

9.1999 

15  18  27.6 

5.380 

18 

17  32  20.47 

941086 

18    0  32.5 

14137 

19 

15  53    7.11 

9.1994 

15  23  48.0 

5.900 

19 

17  34  26.34 

9U)0;5 

18    1  50.2 

1.989 

20 

15  55  14.44 

9.1990 

15  29    a5 

6.917 

20 

17  36  32.17 

94)068 

18    3    2.8 

1.167 

21 

15  57  21.75 

9.1916 

15  34  14.1 

5J36 

21 

17  38  37.96 

94)069 

18    4  10.2 

14)61 

22 

15  59  29.03 

9.1911 

15  39  19.8 

&M4 

22 

17  40  43.72 

941056 

18    5  12.5 

0.006 

23 

16    1  3&28 
M( 

9.1906 

)NDA1 

8.15  44  20.6 
I  14. 

ijm 

23 

17  42  49.43 
WEI 

94)049 
)NESD 

8.18    6    9.7 
AY  16. 

0.911 

0 

16    3  4a50 

9.1909 

8.15  49  16J> 

4.800 

0 

17  44  55.10 

941049 

8.18    7    1.8 

0.896 

1 

16    5  50.70 

9.1197 

15  54    7.4 

4.806 

1 

17  47    0.73 

9.0096 

18    7  48.8 

0.741 

2 

16    7  57.87 

9.1199 

15  58  53.4 

4.7S6 

2 

17  49    6.32 

94)097 

18    8  30.7 

0.655 

3 

16  10    5.01 

9.1167 

'  16    3  34.5 

4.643 

3 

17  51  11.86 

94)090 

18    9    7.4 

0.570 

4 

16  12  12.12 

9.1183 

16    8  10.6 

4.560 

4 

17  53  17.36 

94)019 

18    9  39.0 

0.485 

5 

16  14  19.21 

9.1170 

16  12  41.7 

4.478 

5 

17  55  22.81 

9.0006 

18  10    5.6 

0.400 

6 

16  16  26.27 

9.1174 

16  17    7.9 

4J85 

6 

17  57  28.22 

94)886 

18  10  27.1 

0.315 

7 

16  18  33.30 

9.1170 

16  21  29.1 

4J11 

7 

17  59  33.59 

94)801 

18  10  43.4 

0.930 

8 

16  20  40;)1 

9.1166 

16  25  45.2 

4.997 

8 

18    1  38.91 

94)683 

18  10  54.7 

0.146 

9 

16  22  .47.29 

9.1161 

16  29  56.3 

4.143 

9 

18    3  44.18 

94»78 

18  11    Oi) 

-04)61 

10 

16  24  54.24 

9.1156 

16  34    2.4 

4.060 

10 

18    5  49.41 

94)867 

18  11    2.0 

4>  04)93 

11 

16  27    1.16 

9.1199 

16  38    a5 

3.977 

11 

18    7  54.59 

94)868 

18  10  58.1 

0.107 

12 

16  29    8.06 

9.1147 

16  41  59.6 

3.893 

12 

18    9  59.72 

9.0858 

18  10  49.1 

0.109 

13 

16  31  14.9:3 

9.1149 

16  45  50.6 

3.808 

13 

18  12    4.81 

94)644 

18  10  35.1 

0.976 

14 

16  :^  21.76 

9.1137 

16  49  36.5 

3.793 

14 

18  14    9.85 

94)836 

18  10  lao 

0J61 

15 

16  35  28.57 

9.1139 

1$  53  17.4 

3.630 

15 

18  16  14.84 

94)897 

18    9  51.8 

0.445 

16 

16  37  a5.35 

9.1197 

16  56  53.2 

3.565 

16 

18  18  19.78 

94)819 

18    9  22.6 

0.588 

17 

16  39  42.10 

9.1193 

17    0  24.0 

3.471 

17 

18  20  24.67 

94)811 

18    8  48.4 

04119 

18 

16  41  48.83 

9.1118 

17    3  49.7 

3.380 

18 

18  22  29.51 

9.0809 

18    8    9.1 

0.606 

19 

16  43  55.52 

9.1113 

17    7  10.3 

3.301 

19 

18  24  34.30 

9.0794 

18    7  24.8 

0.780 

20 

16  46    2.18 

9.U08 

17  10  25.8 

3.916 

20 

18  26  39.04 

9.0786 

18    6  35.5 

0.863 

21 

16  48    8.82 

9.1100 

17  13  36.2 

3.131 

21 

18  28  43.73 

9.0777 

18    5  41.3 

04H5 

22 

16  50  15.42 

9.1097 

17  16  41.5 

3.046 

22 

18  30  48.37 

9.0760 

18    4  42.1 

1.098 

23 

10  52  21.99 

9.1009 

17  19  41.7 

9.961 

23 

18  32  52.96 

94)760 

18    3  37.9 

1.119 

24 

16  54  28.53 

9.1087 

8.17  22  36.8 

9.875 

24 

18  34  57.49 

94)751 

8.18    2  28.6 

1.196 
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IX. 


GEEENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ABCESBIOTS  Am>  DECLINATION. 

• 

Hour. 

BlghtAMeulon. 

DiiTfor 
1  Minute. 

DeeUmlioii. 

Dill,  for 
iMinnte. 

ffoar. 

BighiAsocaislon. 

BUT.  for 
llCinate. 

DiCfiir 
iKInnto. 

THl 

[JRSDJ 

LY  17. 

SATUKDAY  19. 

h    m      8 

8 

0         1        n 

// 

h    n      8 

8 

O          /         // 

0 

18  34  57,49 

9.07SI 

S.18    2  28.6 

J. 196 

0 

20  13  28.38 

9.0901 

S.15  .33  23.7 

4M 

1 

18  37    1.97 

S.0749 

18    1  14.4 

1.978 

1 

20  15  30.10 

9.0989 

15  28  26.1 

4.006 

2 

18  39    6.40 

fi.0733 

17  59  55.3 

1.360 

2 

20  17  31.76 

9.0979 

15  23  24.2 

5.067 

3 

18  41  10.77 

S.0794 

17  58  31.2 

1AI9 

3 

20  19  33.36 

9.0909 

15  18  18.1 

5.137 

4 

18  43  15.09 

9.0716 

17  .57    2.2 

1.994 

4 

20  21  34.91 

90N54 

15  13    7.8 

i.907 

5 

18  45  19.36 

9.0707 

17  55  28.3 

1.607 

5 

20  23  36.41 

9.0945 

15    7  53.3 

5.977 

6 

18  47  23.57 

9.0097 

17  5:)  49.4 

1.680 

6 

20  25  37.85 

9.0936 

15    2.34.6 

5.346 

7 

18  49  27.73 

9.0686 

17  52    5.6 

1.771 

7 

20  27  39.24 

9.0997 

14  57  11.8 

5.415 

8 

18  51  31.83 

9.0676 

17  50  16.9 

1.859 

8 

20  29  40.57 

9.0917 

14  51  44.8 

5.484 

9 

18  5:3  35.87 

9.0660 

17  48  23.4 

10133 

9 

20  31  41.85 

9.0906 

14  46  13.7 

5.553 

10 

18  55  39.86 

9.0660 

17  46  2.5.0 

90)14 

10 

20  as  43.07 

9.0100 

14  40  38.5 

50B1 

11 

18  57  43.79 

90)651 

17  44  21.7 

90)06 

11 

20  35  44.24 

9.0101 

14  34  .59.2 

5.688 

12 

18  59  47.67 

9UNH9 

17  42  13.5 

9.177 

12 

20  37  45.136 

9.0189 

14  29  15.9 

5.756 

13 

19    1  51.49 

9.0639 

17  40    0.5 

9.957 

13 

20  39  4^4.3 

9.0174 

14  23  28.5 

5.899 

14 

19    3  55.26 

9.0633 

17  37  42.7 

9.337 

14 

20  41  47.45 

9.0165 

14  17  .37.2 

6.888 

15 

19    5  58.97 

9.0613 

17  .%5  20.1 

9.417 

15 

20  43  48.41 

9.0157 

14  11  41.9 

50155 

16 

19    8    2.62 

9.0603 

17  32  52.6 

9.407 

16 

20  45  49.33 

9.0140 

14    5  42.6 

6.091 

17 

19  10    6.21 

9.0593 

17  30  20.4 

9.577 

17 

20  47  .50.20 

9.0141 

13  ,59  39.4 

6.086 

18 

19  12    9.74 

9.0583 

17  27  43.4 

9.657 

18 

20  49  51.02 

9.0133 

13  53  32.3 

6.151 

19 

19  14  13.21 

9.0574 

17  25    1.6 

9.736 

19 

20  51  51.79 

9.0195 

13  47  21.3 

6.916 

20 

19  16  16.63 

9.0565 

17  22  15.1 

90)14 

20 

20  53  52.52 

9.0117 

13  41    6.4 

60181 

21 

19  18  19.99 

9.0655 

17  19  23.9 

9.803 

21 

20  .55  53.20 

90)100 

13  34  47.6 

6J45 

22 

19  20  23.29 

9.0545 

17  16  27.9 

9.979 

22 

20  57  5:3.a3 

9.0109 

13  28  2.5.0 

6.406 

23 

19  22  26^ 

F] 

9.0635 

BIDATi 

S.17  13  27.2 
:  18. 

30)51 

23 

20  59  54.42 
SI 

9.0005 

JNDA1 

S.13  21  58.7 
r  20. 

6.470 

0 

19  24  29.71 

9.0695 

S.17  10  21.6 

3.190 

0 

21     1  54.97 

9.0087 

S.13  15  28.6 

6.539 

1 

19  26  32.83 

9.0515 

17    7  11.7 

3.907 

1 

21    3  .5.5.47 

9.0080 

13    8  54.8 

6.505 

2 

19  28  35.89 

9.0605 

17    3  57.0 

3.964 

2 

21     5  55.93 

9.0073 

13    2  17.2 

6.657 

3 

19  30  38.89 

9UM06 

17    0  37.6 

3.309 

3 

21     7  56.35 

9.0067 

12  55  35.9 

6.710 

4 

19  32  41.84 

9.0487 

16  ,57  13.6 

3.439 

4 

21    9  56.73 

9.0060 

12  48  50.9 

6.780 

5 

19  34  44.73 

9.0477 

16  53  45.0 

30>I6 

5 

21  11  57.07 

9.0063 

12  42    2.3 

6.840 

6 

19  36  47.56 

9.0467 

16  50  1 1.7 

3.503 

6 

21  13  57.36 

9.0046 

12  35  10.1 

6.000 

7 

19  38  50.33 

9.0457 

16  46  33.8 

3.660 

7 

21  15  .57.62 

9.0040 

12  28  14.3 

60)60 

8 

19  40  53.04 

9U>447 

16  42  51.4 

3.745 

8 

21  17  57.84 

9.0093 

12  21  14.9 

7.090 

9 

19  42  55.69 

9.0437 

16  39    4.4 

3.U1 

9 

21  19  58.02 

9,«»7 

12  14  11.9 

70y70 

10 

19  44  58.28 

9.0497 

16  35  12.9 

3.807 

10 

21  21  58.17 

9.0db9 

12    7    5.4 

7.137 

11 

19  47    0.81 

9.0417 

16  31  16.8 

30*73 

11 

21  23  58.28 

9.0016 

11  59  .55.5 

7.104 

12 

19  49    3.28 

9.0407 

16  27  16.2 

4.048 

12 

21  25  .58.:)6 

90)011 

11  52  42.1 

7.959 

13 

19  51     5.69 

9.0907 

16  2.3  11.1 

4.193 

13 

21  27  ,58.41 

9.0006 

11  45  25.2 

7.300 

14 

19  53    8.04 

9.0387 

16  19    1.5 

4.107 

14 

21  29  58.43 

9.0000 

11  38    5.0 

70)65 

15 

19  55  10.34 

9.0378 

16  14  47.5 

4.970 

15 

21  31  58.41 

1.0904 

11  30  41.4 

7.499 

16 

19  57  12.58 

9,0388 

16  10  29.1 

4.344 

16 

21  33  58.36 

1.9000 

11  23  14.4 

7.478 

17 

19  59  14.76 

9.0068 

16    6    6.2 

4.418 

17 

21  35  58.29 

10)086 

11  15  44.1 

70)33 

18 

20    1  16.88 

9U048 

16    1  38.9 

4.409 

18 

21  37  58.19 

1.0081 

11     8  10.5 

7.588 

19 

20    3  }8M 

9.0338 

15  57    7.2 

4.564 

19 

21  39  .58.06 

1.90n 

11     0  33.6 

7.619 

20 

20    5  20.94 

9.0390 

15  52  31.2 

4.677 

20 

21  41  57.91 

1.0079 

10  .52  ,5:3.5 

7.605 

21 

20    7  22.89 

9.0990 

15  47  50.8 

4.700 

21 

21  43  57.73 

10)06K 

10  45  10.2 

7.748 

22 

20    9  24.78 

9.0310 

15  43    6.1 

1.781 

22 

21  45  ,57..53 

1.0065 

10  ;i7  23.7 

7.801 

23 

20  11  26.61 

9.0300 

15  38  17.1 

4.853 

23 

21  47  57.31 

1.0069 

10  29  34.0 

7.854 

24 

20  13  28.38 

9.0991 

S.15  33  23.7 

4.995 

24 

21  49  .57.07 

1.0058 

S.10  21  41.2 

7.006 
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GEBBNWICH  MEATff  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hoor. 

BightAMension. 

DUtfor 
1  Minute. 

BediiuiUaa. 

DMT.  for 
1  Minute. 

Hour. 

BightAMMmooD. 

Diirtor 
1  Minute. 

DiiT.for 
1  Minute. 

M( 

moA] 

Z2l. 

WEDNESDAY  23. 

h    m     • 

• 

O         t         U 

tt 

h    m      8 

• 

0      /       /#' 

§f 

0 

21  49  57.07 

1.9968 

S.IO  21  41.2 

7.906 

0 

23  25  49.07 

9.0088 

S.  3  13    2.4 

9.793 

1 

21  51  56.81 

1.9955 

10  13  45.3 

7.957 

1 

23  27  49.63 

9.0008 

3    3  18;3 

9.746 

2 

21  53  56.53 

1.9959 

10    5  46.4 

8.007 

2 

23  29  50.25 

9.0106 

2  53  32.9 

0.767 

3 

21  55  56.23 

IJ»49 

9  57  44.4 

8.057 

3 

23  31  50.93 

9.0116 

2  43  46.3 

9.787 

4 

21  57  55.92 

1.9947 

9  49  39.5 

8.107 

4 

23  3:3  51.67 

9.0190 

2  33  58.5 

0.807 

5 

21  59  55.60 

1.9945 

9  41  31.6 

8.157 

5 

23  Sa  52.48 

3.0141 

2  24    9.5 

9.897 

6 

22    1  55.26 

1.9943 

9  33  20.7 

8.906 

6 

23  37  53.30 

9.0159 

2  14  19.3 

0.645 

7 

22    3  54.91 

1.9941 

9  25    6.9 

8.953 

7 

23  39  54.30 

9.0164 

2    4  28.1 

0.863 

8 

22    5  54.55 

1.9939 

9  16  50.3 

831 

8 

23  41  55.32 

9.0176 

1  54  35.8 

9.880 

9 

22    7  54.18 

1.9938 

9    8  30.8 

8.348 

9 

23  43  56.41 

94)188 

1  44  42.5 

9.897 

10 

22    9  5:3.81 

1.9937 

9    0    8.5 

&386 

10 

23  45  57.57 

9.0900 

1  34  48.2 

9.919 

11 

22  11  53.43 

1.9036 

8  51  43.4 

8.44J 

11 

23  47  58.81 

941919 

1  24  5:3.0 

04»7 

12 

22  13  53.04 

1.9035 

8  43  15.6 

8.486 

12 

23  50    0.12 

9.0895 

1  14  57.0 

94M0 

13 

22  15  52.65 

1.9035 

8  34  45.1 

8.531 

13 

23  52    1.51 

9.0930 

1    5    0.2 

0.953 

14 

22  J7  52.26 

1.9935 

8  26  1 1.9 

8.576 

14 

23  54    2i)9 

9.0953 

0  55    2.6 

94)66 

15 

22  19  51.87 

1.9935 

8  17  36.0 

&630 

15 

23  56    4.55 

9.0967 

0  45    4.2 

9.979 

16 

22  21  51.48 

1.9935 

8    8  57.5 

8.063 

16 

23  58    6.20 

9.0989 

0  35    5.1 

9.990 

17 

22  23  51.09 

14)935 

8    0  16.5 

8.705 

17 

0    0    7.94 

941997 

0  25    5.4 

10.000 

18 

22  25  50.70 

\J9SX 

7  51  32.9 

8.747 

18 

0    2    9.76 

94)319 

0  15    5.1 

10.000 

19 

22  27  50.32 

1.9937 

7  42  46.8 

8.789 

19 

0    4  ll.()8 

9.0397 

S.  0    5    4.3 

104)18 

20 

22  29  40.95 

IJW38 

7  33  58.2 

8.830 

20 

0    6  13.69 

9.0349 

N.  0    4  57.0 

10.096 

21 

22  31  49.58 

1.9939 

7  25    7.2 

8.870 

21 

0    8  15.79 

9.0350 

0  14  58.8 

104)33 

22 

22  3:3  49.22 

1.9941 

7  16  13.8 

8.910 

22 

0  10  17.99 

9.0376 

0  25    1.0 

104)40 

23 

22  35  48.88 

1.9944 

BSDA 

7    7  18.0 
Y22. 

8.950 

23 

0  12  20.30 
THl 

9.0303 

URSDJ 

N.  0  35    3.6 
LY  24. 

10.045 

0 

22  37  48.55 

1.9947 

S.  6  58  19.8 

8.968 

0 

0  14  22.71 

9.0410 

N.  0  45    6.4 

104)40 

1 

22  39  48.24 

1.9949 

6  49  19.4 

94)96 

1 

0  16  25.22 

9.0497 

0  55    9.5 

104)53 

2 

22  41  47.94 

1.9959 

6  40  16.7 

94163 

2 

0  18  27.84 

9.0445 

1    5  12.8 

104)66 

3 

22  43  47.66 

1.9955 

6  31  11.8 

9.100 

3 

0  20  30.56 

9.0463 

1  15  ia2 

10.068 

4 

22  45  47.40 

1.9958 

6  22    4.7 

9.136 

4 

0  22  33.3J) 

94)481 

1  25  19.7 

10.050 

5 

22  47  47.16 

1.9969 

6  12  55.5 

9.179 

5 

0  24  3(1.33 

94)500 

1  35  23.3 

10.060 

6 

22  49  4a95 

1.9967 

6    3  44.1 

9.907 

6 

0  26  3i).39 

9.0510 

1  45  26.9 

104)60 

7 

22  51  46.76 

1.9971 

5  54  30.7 

9.941 

7 

0  28  42.56 

9.0538 

1  55  30.5 

10.050 

8 

22  53  46.60 

1.9976 

5  45  15.2 

9.975 

8 

0  30  45.85 

9.0558 

2    5  34.0 

10.057 

9 

22  55  46.47 

U9981 

5  a5  57.7 

9.308 

9 

0  32  49.26 

9.0578 

2  15  37.3 

10.054 

10 

22  57  46.;J7 

1.9986 

5  26  38.3 

94140 

10 

0  34  52.79 

9.0590 

2  25  40.4 

104)50 

11 

22  59  46.30 

IJMWl 

5  17  16.9 

9.379 

11 

0  36  56.45 

9.0690 

2  35  4:3.3 

10.045 

12 

23    1  46.26 

1.9997 

5    7  53.6 

0.403 

12 

0  39    0.23 

'9.0641 

2  45  45.8 

10.030 

13 

23    3  46J26 

SUM)03 

4  58  28.5 

9.433 

13 

0  41    4.14 

9.0669 

2  55  48.0 

104)33 

14 

23    5  46;i0 

S.0009 

4  49    1.6 

9.463 

14 

0  43    8.18 

9.0684 

3    5  49.8 

104)96 

15 

2;3    7  4a37 

9.0015 

4  :39  32.9 

9.499 

15 

0  45  12J)5 

9.0706 

3  15  51.1 

10.018 

16 

23    9  46.48 

9.0099 

4  30    2.5 

9.5tM 

16 

0  47  16.65 

9.0798 

3  25  51.9 

10.009 

17 

23  11  46.64 

9.00W) 

4  20  30.5 

9.548 

17 

0  49  21.09 

9.0751 

3  35  52.2 

10.000 

18 

23  13  46.84 

9.0087 

4  10  56.8 

9.575 

18 

0  51  25.66 

9.0774 

3  45  51.9 

P4)G0 

19 

2:3  15  47.09 

9.0045 

4    1  21.5 

9.601 

19 

0  53  30.37 

9.0798 

3  55  50.9 

9.977 

20 

23  17  47.38 

94)053 

3  51  44.7 

9.697 

20 

0  55  35.23 

9.0899 

4    5  49.2 

94)65 

21 

23  19  47.72 

9.0069 

3  42    6.3 

9.659 

21 

0  57  40.23 

9.0845 

4  15  46.7 

9.951 

22 

23  21  48.12 

9.0071 

3  32  26.4 

9.677 

22 

0  59  45;37 

9.0860 

4  25  43.3 

94)37 

23 

23  23  48J>7 

94)079 

3  22  45.1 

9.700 

23 

1     1  50.66 

9.0603 

4  35  39.1 

9.999 

24 

23  25  49.07 

9.0088 

S.  3  13    2.4 

9.793 

24 

1    3  56.09 

9.0917 

N.  4  45  34.0 

9.907 
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GEBENWICH  MBAIT  TIME. 

THE  MOON'S  SIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

RightAAcenaioB. 

Diiffor 
1  Minute. 

DIAfor 
1  Minute. 

Bonr. 

RightAfloenalon. 

DiCfor 
1  Minute. 

Dedination. 

Difllfor 
IMinnte. 

F] 

BIDAl 

:2b. 

SimDAY  27. 

0 

li    m     • 
1    3  56.09 

9UWI7 

N.  l45  34'.b 

0.007 

0 

li    m     8 
2  47  42.53 

a 
9.9403 

N.ll    4  3/.5 

1 

1    6    1.67 

9UIQ43 

4  55  27i) 

9.880 

1 

2  49  57.06 

9.9438 

12  12  36.7 

7.955 

2 

1    8    7.41 

9.0900 

5    5  20.7 

9.871 

2 

2  52  11.79 

9.9479 

12  20  32.1 

7.801 

3 

1  10  13.30 

9.0005 

5  15  12.4 

0.869 

3 

2  54  2a73 

9.9507 

12  28  23.6 

7.896 

4 

1  1%  19.35 

9.1091 

5  25    2.9 

0.839 

4 

2  56  41.88 

9.9543 

12  36  11.2 

7.760 

5 

1  14  25.55 

9.1047 

5  34  52.2 

0.819 

5 

2  58  57.25 

9.9579 

12  43  54.8 

7.609 

6 

1  16  31.91 

9.1073 

5  44  40.3 

0.791 

6 

3    1  12.83 

9.9614 

12  51  34.3 

7394 

7 

1  18  38.43 

9.1101 

5  54  27.1 

9.767 

7 

3    3  28.62 

9.S649 

12  59    9.7 

7J»56 

8 

1  20  45.12 

9.U96 

6    4  12.4 

0.743 

8 

3    5  44.62 

9.9684 

13    6  41.0 

7.486 

9 

1  22  51.97 

9.1155 

6  13  56.3 

0.719 

9 

3    8    0.83 

9J37I9 

13  14    8.0 

7.415 

10 

1  24  58.98 

9.1103 

6  23  38.7 

9Mi 

10 

3  10  17.25 

9J9755 

13  21  30.8 

7.344 

11 

1  27    6.16 

9.1911 

6  33  19.6 

0.668 

11 

3  12  33.89 

9.9790 

13  28  49.3 

7.971 

U 

1  29  13.51 

9.1930 

6  42  58.9 

0.641 

12 

3  14  50.73 

9.2894 

13  36    3.3 

7.197 

13 

1  31  21.03 

9.1908 

6  52  36.5 

0.613 

13 

3  17    7.78 

9.9860 

13  43  12.9 

7.199 

14 

1  33  28.72 

9.1907 

7    2  12.4 

0.584 

14 

3  19  25.05 

9Jn06 

13  50  18.0 

70)47 

15 

1  35  36.59 

9.1390 

7  11  46.6 

0.554 

15 

3  21  42.53 

9.9031 

13  57  18.5 

6.970 

16 

1  37  44.63 

9.1366 

7  21  18.9 

0J89 

16 

3  24    0.22 

9.9066 

14    4  14.4 

6.8B3 

17 

1  39  52.85 

9.1384 

7  30  49.3 

0.490 

17 

3  26  18.12 

9JNI01 

14  11    5.7 

6.816 

18 

1  42    1.24 

9.1414 

7  40  17.7 

9.457 

18 

3  28  36.23 

9JJ036 

14  17  52.3 

6.737 

I'J 

1  44    9.82 

9.1445 

7  49  44.1 

9.493 

19 

3  30  54.55 

9.3071 

14  24  34.1 

6.657 

20 

1  46  18ii8 

9.1475 

7  59    8.5 

9.380 

20 

3  33  13.06 

9.3106 

14  31  11.1 

6.575 

21 

1  48  27.52 

9.1505 

8    8  30.8 

9J63 

21 

3  35  31.81 

9.3130 

14  37  43.1 

6.493 

22 

1  50  36.64 

9.1530 

8  17  50.9 

9JI7 

22 

3  37  50.75 

9.3174 

14  44  10.2 

6.410 

23 

1  52  45.95 

SAG 

9.1567 

N.  8  27    8.8 
LY26. 

9.978 

23 

3  40    9iM) 
M< 

9.3908 

3NDA: 

NJ4  50  32.3 
ST  28. 

6.397 

0 

1  54  55.45 

9.1500 

N.  8  36  24.3 

0.930 

0 

3  42  29.25 

9J949 

^.U  56  49.4 

6.949 

1 

1  57    5.14 

9.1C31 

8  45  37.5 

0.900 

1 

-3  44  48.81 

9.3976 

15    3    1.4 

6.157 

2 

1  59  15.02 

9.1609 

8  54  48.3 

9.156 

2 

3  47    8.57 

9.3310 

15    9    8.2 

6.070 

3 

2    1  25.06 

9.1603 

9    3  56.6 

0.117 

3 

3  49  28.53 

9J343 

15  15    9.8 

5.983 

4 

2    3  35.34 

9.1796 

9  13    2.4 

0.075 

4 

3  51  48.69 

9.3377 

15  21    6.2 

5.896 

5 

2    5  45.79 

9.1758 

9  22    5.6 

0.039 

5 

3  54    9.05 

9.3411 

15  26  57.3 

5.807 

6 

2    7  56.44 

9.1791 

9  31    6.2 

8.967 

6 

3  56  29.62 

9.3444 

15  32  43.0 

5.717 

7 

2  10    7.28 

9.1693 

9  40    4.1 

8.049 

7 

3  58  50.38 

9.3477 

15  38  23.3 

5.606 

8 

2  12  18.32 

9.1857 

9  48  59.2 

8.805 

8 

4    1  11.34 

9.3509 

15  43  58.1 

5.635 

9 

2  14  29.56 

9.1800 

9  57  51.5 

8.847 

9 

4    3  32.49 

9.3541 

15  49  27.5 

5.443 

10 

2  16  41.00 

9.1093 

10    6  40.9 

8.700 

10 

4    5  53.&3 

9.3573 

15  54  51.3 

5.350 

11 

3  18  52.64 

9.1057 

10  15  27.4 

8.740 

11 

4    8  15.37 

9.3606 

16    0    9.5 

6.957 

12 

2  21    4.48 

9.1900 

10  24  10.8 

8.608 

12 

4  10  37.10 

9.3637 

16    5  22.1 

5.163 

13 

2  23  16.52 

9.9094 

10  32  51.2 

8.647 

13 

4  12  59.02 

9.3668 

16  10  29.0 

6.067 

14 

2  25  28.77 

9JnS8 

10  41  28.5 

8.506 

14 

4  15  21.12 

9.3699 

16  15  30.1 

40170 

15 

2  27  41.22 

9.9009 

10  50    2.7 

8.543 

15 

4  17  43.41 

9.3730 

16  20  25.4 

4.873 

16 

2  29  53.87 

9J2196 

10  58  33.6 

&488 

16 

4  20    5.88 

9.3761 

16  25  14.9 

4.778 

17 

2  32    6.73 

9.9160 

11    7    1.2 

8.433 

17 

4  22  28.54 

9.3799 

16  29  58.6 

4j678 

18 

2  34  19.79 

9.9104 

11  15  25.5 

8J77 

18 

4  24  51.38 

9.3891 

16  34  36.3 

4.578 

19 

2  36  33.06 

9.9999 

11  23  46.4 

8.310 

19 

4  27  14.39 

9.3850 

16  39    8.0 

4.478 

20 

2  38  46.54 

9.9964 

11  32  as 

8.960 

20 

4  29  37.58 

9.3880 

16  43  33.7 

40178 

21 

2  41    OM 

9.9908 

11  40  17.6 

8.901 

21 

4  32    0.95 

9.3900 

16  47  53.4 

4.9n 

22 

2  43  14.12 

9.9339 

11  48  27i^ 

8.149 

22 

4  34  24.49 

9.3937 

16  52    7.0 

4.175 

23 

2  45  28.22 

9.9307 

11  56  34.6 

8UM0 

23 

4  36  48.20 

9.3965 

16.56  14.4 

40173 

24 

2  47  42.53 

9.9403 

N.12    4  37.5 

8.018 

24 

4  30  12,07 

9.3003 

N.17    0  15.7 

3070 
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QEEENWICH  MEAN  TIME. 

ITTK  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Bight  ABcenaion. 

Difllfor 
1  Minute. 

Deolinailon. 

Biff,  for 
lliinnte. 

Hoar. 

Bight  ABoenaion. 

Biftfor 
IMInuUi. 

DeoUnAttoB. 

Diflllbr 
1  Minute. 

TUESDAY  29. 

THUBSDAT,  OOTOBEB  1. 

0 
1 

3 

li    m     s 
4  39  12.07 
4  41  36.11 
4  44    0.31 

s 
SJ908 

N.17  0  15.7 
17  4  10.8 
17    7  59.6 

3J)70 

0       6  36  38J37      »!flW  |n.18*  a'sf.?       "jm 

9.4090 
9.4047 

3.866 
3.761 

3 

4  46  24.67 

9.4073 

17  11  42.1 

3.656 

4 

4  48  49.19 

9.4009 

17  15  18.3 

3J»0 

5 

4  51  13.86 

9.4195 

17  18  48.1 

3.443 

6 

4  53  38.69 

9.4151 

17  22  11.5 

3;337 

7 

4  56    3.67 

9.4175 

17  25  28.5 

3.S» 

8 

4  58  28.79 

9.4190 

17  28  39.0 

3.191 

• 

9 

5    0  54.06 

9.4993 

17  31  43.0 

3UI19 

10 

5    3  19.47 

9.4947 

17  34  40.4 

9J03 

]1 

5    5  45.02 

9.4970 

17  37  31.3 

9,793 

12 

5    8  10.71 

9.4909 

17  40  15.6 

9.689 

13 

5  10  36.53 

9.4314 

17  42  53J2 

%AT^ 

14 

5  13    2.48 

9.4335 

17  45  24.2 

9.461 

15 

5  15  28.55 

9.4356 

17  47  48.5 

9,340 

16 

5  17  54.75 

9.4377 

17  50    &1 

9.937 

• 

17 

5  20  21.07 

9.4397 

17  52  1&9 

9.194 

PHASES  OP  THE  MOOK. 

18 

5  22  47.51 

9.4417 

17  54  20i> 

9.011 

19 

5  25  14.07 

9.4436 

17  56  18.2 

1.897 

20 

5  27  40.74 

9.4453 

17  58    8.6 

1.783 

d      li       m 

21 
22 

5  30    7.51 
5  32  34.38 

9.4470 
9.4487 

17  59  52.2 

18  1  28.9 

1.660 
1.554 

<r  Iiast  Quarter.    .Sept      1    17    14.8 

23 

5  35    1.35 

9.4503 

N.18    2  58.7 

1.430 

•  New  Moon    ....      8      8    43.2 

3>  First  Quarter     ...    15    18    14.8 

WEI 

)NESDAY  30. 

O  Full  Moon     ....    23    19    54.7 
C  Last  Quarter.    .    •    .    30    23    29.1 

0 

5  37  28.42 

9.4590 

N.18    4  21.6 

1,394 

1 
2 

5a9  55.59 
5  42  22.85 

9.4536 
9.4561 

18  5  37.6 
18    6  4&6 

1,908 

3 

5  44  50.20 

9.4565 

18    7  48.7 

0J9m 

d      h 

4 

5  47  17.63 

9.4578 

18    8  4a8 

0.860 

<r  Perigee.    .    •    .Sept      6     3.1 

5 
6 

5  49  45.14 
5  52  12.73 

9.4509 
9.4604 

18  9  31.9 
18  10  12.9 

0.749 
04B5 

€  Apogee 17    22.5 

7 

8 

5  54  40.39 
5  57    8,12 

9.4616 
9.4697 

18  10  46.9 
16  11  13.9 

0.508 
0,991 

9 

5  59  35.92 

9.4638 

18  11  3;).8 

0.973 

10 

6    2    3.78 

9.4648 

13  11  46.7 

0.156 

11 

6    4  31.70 

9.4658 

18  11  52.5 

+  0UB7 

12 

6    6  59.68 

9.4667 

18  11  51.2 

-0.081 

13 

6    9  27.71 

9.4675 

18  11  42.8 

0.190 

14 

6  11  55.78 

9.4689 

18  11  27.3 

0J17 

15 

6  14  23.90 

9.4690 

18  11    4.8 

0.435 

16 

6  16  52.06 

9.4607 

18  10  35.1 

0JS54 

17 

6  19  20.26 

9.4709 

18    9  58.3 

0,679 

18 

6  21  48.49 

9.4707 

18    9  14.4 

0.791 

19 

6  24  16.75 

9.4719 

18    8  23.4 

0.009 

20 

6  26  45.04 

9.4717 

18    7  25.3 

IMS 

21 

6  29  13.35 

9.4790 

18    6  20.0 

1.147 

22 

6  31  41.68 

9.4733 

18    5    7.6 

1,965 

. 

23 

6  34  10.02 

9.4794 

18    3  48.2 

1,363 

24 

6  36  38;)7 

9.4796 

N.18    2  21.7 

1.509 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

«1 

P.L. 

P.L. 

P.L. 

P.  L. 

Name  and  IHreetion  1 

Noon. 

of 

nih. 

of 

Vlh. 

of 

IXh. 

of 

^ 

of  Ot^eot 

Diif. 

Diff. 

Diff. 

IMff. 

1 

Foinalhaut 

W. 

86    6  38 

S795 

87  41  13 

9783 

89  16    3 

8779 

90  51'   7 

9769 

a  Pe^asi 
a  Arietis 

W. 

71    4  26 

9701 

72  41    5 

9665 

74  18    5 

9660 

75  55  26 

9654 

w. 

27  56  33 

3008 

29  26  43 

9933 

30  58  20 

9873 

32  31  13 

9890 

Saturn 

E. 

36  31  26 

S499 

34  50     1 

9484 

33    8  25 

9477 

31  26  ^ 

9470 

Maa8 

E. 

50  43  47 

9670 

49    6  27 

9661 

47  28  55 

9659 

45  51   10 

9643 

Pollux 

E. 

52  52  28 

9571 

51  12  53 

9567 

49  33  13 

9564 

47  53  28 

9569 

Suw 

E. 

99  13    5 

9748 

97  37  29 

9737 

96    1  38 

9795 

94  25  31 

9713 

2 

Fomalhaut 

W. 

98  49  39 

9719 

100  25  53 

9713 

102    2  16 

9707 

103  38  46 

9703 

aPegaPi 
a  Arietifl 

W. 

84    6  57 

9&a9 

85  46    7 

9577 

87  25  34 

9566 

89    5  16 

9S65 

W. 

40  30  40 

9097 

42    8  58 

9508 

43  47  56 

9579 

45  27  30 

9546 

Mars 

E. 

37  39  28 

9609 

36    0  36 

.9596 

34  21  a5 

9580 

32  42  26 

9586  . 

Pollux 

E. 

39  34  38 

9579 

37  55    5 

9580 

36  15  4:^ 

9599 

34  36  37 

9606 

Sun 

E. 

86  21    6 

9636 

84  43  27 

9644 

83    532 

9633 

81  27  22 

9099 

3 

a  Arietifl 

W. 

53  53  21 

9449 

55  35  55 

9496 

57  18  53 

9410 

59    2  14 

9904 

AldelNiraii 

W. 

19  41     7 

9963 

21  28    1 

9353 

23  15    9 

9943 

25    2  32 

9934 

Sun 

E. 

73  12  47 

9566 

71  33    8 

9557 

69  53  14 

9547 

68  13    6 

9537 

4 

a  Arietifl 

W. 

67  44  11 

9336 

69  29  29 

9317 

71  15    3 

9307 

73    0  52 

9996 

Aldebaran 

W. 

34    2  49 

9191 

35  51  30 

9183 

37  40  23 

9176 

39  29  27 

9168 

Sun  . 

E. 

59  49    7 

9409 

58    7  42 

9483 

56  26    5 

9475 

54  44  16 

9467 

5 

a  Arietifl 

W. 

81  53    8 

9960 

83  40    7 

9955 

85  27  14 

9940 

87  14  27 

9945 

Aldebaran 

W. 

48  37  16 

9130 

50  27  16 

9134 

52  17  23 

9130 

54    7  36 

9196 

Sun 

E. 

46  12  48 

9436 

44  30    5 

9431 

42  47  15 

9496 

41    4  18 

9493 

6 

a  Arietifl 

W. 

96  11  46 

9936 

97  59  20 

9936 

.  99  46  54 

9937 

101  34  26 

9940 

.  Aldebaran 

.vy. 

.  63  19  53 

94 15 

a5  10  29 

9114 

67    1     6 

9114 

68  51  44 

9114 

Sun 

E. 

32  28  27 

9411 

30  45    8 

9411 

29    1  49 

9411 

27  18  30 

9419 

10 

Sun 

W. 

21  38    9 

9683 

23  15  11 

9600 

24  51  52 

9716 

26  28  11 

9733 

Antarefl 

E. 

58  53  54 

57  11  33 

9470 

55  29  38 

9400 

53  48  11 

9510 

a  A^uilsB 

E. 

107  15^ 

9839 

105  41  44 

9840 

104    8    8 

9846 

102  34  43 

9850 

11 

Sun 

W. 

34  24    5 

9890 

35  58    7 

9838 

37  31  45 

9856 

39    5    0 

9875 

Antarea 

E. 

45  28  13 

9699 

43  49  48 

9646 

42  11  56 

9679 

40  34  38 

9ooa 

a  Aquilte 

E. 

94  51  15 

9099 

93  19  24 

9038 

91  47  53 

9054 

90  16  42 

9071 

12 

Sun 

W. 

46  45  23 

9966 

48  16  18 

9984 

49  46  51 

9909 

51  17    1 

9090 

Spica 

W. 

15  17  33 

9806 

16  51  53 

9799 

18  26  31 

9786 

20     1  17 

9785 

Antares 

E. 

32  37  48 

9850 

31     4  \Y7 

9809 

29  32  17 

9049 

28    0  51 

9000 

a  Aquilao 

E. 

82  46  21 

3066 

81  17  28 

3096 

79  49    0 

9106 

78  20  58 

9198 

13 

Sun 

W. 

58  42  25 

3106 

60  10  27 

3194 

61  38    8 

3140 

63    529 

9156 

Spica 

w. 

27  54  10 

9818 

29  28  14 

9888 

31    2    9 

9638 

32  35  43 

9840 

Venus 

w. 

24  30  45 

3911 

25  56  41 

3995 

27  22  20 

3941 

28  47  41 

9956 

a  AquiliB 

E. 

71    7  35 

9946 

69  42  20 

3971 

68  17  35 

9907 

66  53  20 

939& 

Fomalhaut 

E. 

103  29  18 

3146 

102    2    4 

3157 

100  35    3 

9168 

99    8  15 

9179 

14 

Sun 

W. 

70  17  33 

3931 

71  43    5 

3946 

73    8  20 

3939 

74  33  19 

9979 

Spica 

W. 

40  20  16 

9007 

41  52  26 

9918 

43  24  22 

9098 

44  56    5 

9030 

Venus 

W. 

35  50    7 

3396 

37  13  46 

9349 

38  37    9 

3355 

40    0  17 

9368 

XIV. 
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GREENWICH  MEAN  TIME, 

LUNAB  DISTAKCES. 

1- 

t 

P.L. 

P.L. 

P.  L. 

P.L. 

?§ 

s* 

Name  Mid  XMraoUon 
of  Object. 

Midnight. 

of 
Diff. 

XV^' 

of 

Dur. 

xvnibr 

of 

Difl: 

XXih. 

of 
Dlff. 

1 

Fomalbaut 

W. 

92  26  25 

9759 

9I    1  56 

9743 

95;^' 39 

9734 

97  13  34 

9796 

a  Pe^asi 
a  Anetis 

W. 

77  33    8 

9040 

79  11     9 

9696 

80  49  28 

9614 

82  28    4 

9601 

w. 

34    5  15 

8773 

35  40  18 

9731 

37  16  16 

9683 

38  53    5 

9658 

Saturn 

E. 

29  44  44 

9466 

28    2  41 

9400 

26  20  32 

9457 

24  38  18 

9455 

Mars 

E. 

44  13  13 

9634 

42  35    4 

•    9695 

40  56  43 

9617 

39  18  II 

9600 

PolJux 

E. 

46  13  41 

9S61 

44  33  53 

9561 

42  54    5 

9663 

41  14  19 

9566 

Suji 

E. 

92  49    9 

9701 

91  12  31 

9680 

89  35  38 

9679 

87  58  30 

9667: 

3 

Fomalbaut 

W. 

105  15  22 

9899 

106  52    3 

9096 

108  28  48 

9685 

110    5  35 

9694 

a  Pefnisi 

W. 

90  45  13 

9545 

92  25  24 

9535 

94    5  48 

9597 

95  46  24 

9518 

a  Arietta 

W. 

47    7  39 

9593 

48  48  20 

9501 

50  29  32 

9480 

52  11   13 

9461   1 

Mars 

E. 

31    3  11 

9583 

29  23  52 

9580 

27  44  30 

9580 

26    5    7 

9589 

Pollux 

E. 

32  57  50 

9695 

31  19  29 

9649 

29  41  41 

9660 

28    4  35 

9719 

Sun 

E. 

79  48  57 

9611 

78  10  17 

9600 

76  31  22 

9688 

74  52  12 

9578 

3 

aArietia 

W. 

60  45  58 

9979 

62  30    3 

9366 

64  14  27 

9353 

65  59  10 

1 
9940 

Aldebaran 

W. 

26  50    9 

9S95 

28  37  59 

9916 

30  26    3 

9907 

32  14  20 

9198 

Suff 

E. 

66  32  44 

9597 

64  52    9 

9518 

63  11  21 

9508 

61  30  20 

9500 

1 

4 

a  Arietta 

W. 

74  46  55 

S989 

76  33  11 

9981 

78  19  39 

9973 

80    6  18 

1 
9966  1 

Aldebaran 

W. 

4J  18  42 

9169 

43    8    7 

9156 

44  57  41 

9150 

46  47  24 

9144 

Sujf 

E. 

53    2  17 

9460 

51  20    8 

9454 

49  37  50 

9448 

47  55  23 

9449 

1 

5 

a  Arietis 

W. 

89    1  47 

9949 

90  49  12 

9939 

92  36  41 

9937 

94  24  13 

1 
9937 

Aldebaran 

w. 

55  57  55 

9193 

57  48  19 

9190 

59  38  47 

9118 

61  29  19 

9116 

Sun 

E. 

39  21  16 

9419 

37  38    9 

9417 

35  54  58 

9415 

34  11  44 

9419 

6 

a  Arietia 

W. 

103  21  54 

9943 

105    9  18 

8947 

106  56  36 

9959 

108  43  47 

9957 

Aldebaran 

W. 

.70  42  21 

9116 

72  32  56 

9117 

74  23  29 

9190 

76  13  58 

9199 

Sun 

E. 

25  35  12 

9413 

23  51  56 

9415 

22    8  43 

9418 

20  25  34 

9499 

10 

Sun 

W. 

28    4    7 

9750 

29  39  41 

9767 

31   14  52 

9785 

32  49  40 

9809 

Ankaros 

E. 

52    7  12 

9531 

50  26  42 

9559 

48  46  41 

9574 

47    7  11 

9688 

aAquilsB 

E. 

101     1  31 

9660 

99  28  33 

9881 

97  55  50 

98P4 

96  23  24 

9808  ' 

11 

Sun 

W. 

40  37  51 

9883 

42  10  19 

9911 

43  42  24 

9930 

45  14    5 

9948 

Antarea 

E. 

38  57  56 

9797 

trr  21  52 

9757 

a5  46  28 

9789 

34  11  46 

9893 

a  AquilfB 

E. 

88  45  53 

9969 

87  15  26 

9006 

85  45  21 

3095 

84  15  39 

3044 

13 

Sun 

W. 

52  46  49 

3038 

54  16  15 

3066 

55  45  20 

3073 

57  14    3 

3080 

Spica 

W. 

21  36    4 

9788 

23  10  48 

9793 

24  45  25 

9800 

26  19  53 

9808 

Antarea 

E. 

26  30  26 

3043 

25    1     7 

3105 

23  33    3 

3174 

22    623 

3955 

aAquils 

E. 

76  53  22 

3150 

75  26  13 

3173 

73  59  32 

3187 

72  33  19 

3991 

13 

Sun 

W. 

64  32  31 

3179 

65  59  14 

3188 

67  25  38 

3903 

68  51  44 

3917 

Spica 

W. 

34    9    7 

9861 

35  42  16 

9879 

37  15  11 

9683 

38  47  51 

9885 

Vbnus 

W. 

30  12  45 

3970 

31  37  31 

3985 

33    2    0 

3300 

34  26  12 

3314 

a  AquiliB 

E. 

65  29  37 

3359 

64    6  26 

338n 

62  43  47 

3410 

61  21  42 

3440 

Fomalbaut 

E. 

97  41  41 

3191 

96  15  21 

3904 

94  49  16 

3915 

93  23  25 

3998 

14 

Sun 

W. 

75  58    3 

3985 

77  22  32 

3997 

78  46  47 

3310 

80  10  47 

3391 

Spica 

W. 

46  27  35 

9050 

47  58  51 

9960 

49  29  54 

9969 

51     0  45 

9960 

Venus 

W, 

41  23  10 

3380 

42  45  49 

3383 

44    8  13 

3406 

45  30  24 

3416 
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GEEENWICH  MEAN  TTMP*. 

LUNAB  DISTANCES. 

h 

P.L. 

P.L. 

P.L. 

P.L. 

¥ 

Name  ftnd  Direotloo   1 

Noon. 

of 

nn. 

of 

Vlh. 

of 

JXh- 

of 

of  Olijeot. 

Ditt. 

Dlff. 

DIff. 

Dlff. 

14 

a  AquiliB 

E. 

O           /         // 

60    0  11 

9479 

58  39^16 

3505 

5f  18  5i 

8639 

O           1        II 

55  59  16 

xm 

Fomalhaut 

£. 

91  57  49 

9941 

90  32  28 

3953 

89    722 

3966 

87  42  31 

3979 

15 

Sun 

W. 

81  34  34 

3389 

82  58    9 

3349 

84  21  32 

3358 

85  44  43 

3369 

Spica 

W. 

52  31  23 

9960 

54    I  49 

9997 

55  32    5 

3005 

57    2  11 

3014 

VEwua 

W. 

46  52  22 

8497 

48  14    8 

8438 

49  35  42 

3447 

50  57    5 

3457 

CK  AquilfB 

E. 

49  31  12 

3783 

48  15  52 

3839 

47    1  23 

3885 

45  47  48 

9040 

Fomalhaut 

E- 

80  42    3 

3345 

79  18  44 

3358 

77  55  40 

3379 

76  32  51 

3386 

aPegasi 

E. 

95  23    5 

3914 

93  57  12 

3999 

92  31  29 

3931 

91    5  56 

3930 

16 

Sun 

W. 

92  38    6 

8409 

94    0  20 

8408 

95  22  27 

3414 

96  44  28 

3410 

Spica 
Vewub 

W. 

64  30  17 

3048 

65  59  30 

3064 

67  28  36 

3060 

68  57  35 

3064 

W. 

57  41  30 

3497 

59    1  58 

3504 

60  22  18 

3509 

61  42  32 

3515 

Antares 

W. 

20  42  11 

3545 

22    1  46 

3488 

23  22  23 

3449 

24  43  52 

3404 

Fomalhaut 

E. 

69  42  43 

3455 

68  21  29 

3471 

67    032 

3486 

65  39  52 

3501 

aPegaai 

E. 

84    038 

3979 

82  36    2 

3987 

81  11  35 

3994 

79  47  17 

3309 

17 

Sun 

W. 

103  33  10 

3438 

104  54  43 

3441 

106  16  13 

3443 

107  37  41 

3445 

Spica 

VENUa 

W. 

76  21  18 

3081 

77  49  51 

3089 

79  18  22 

3083 

80  46  52 

3084 

W. 

68  22  19 

3535 

69  42    5 

3637 

71     1  48 

3538 

72  21  30 

3540 

Antares 

W. 

31  39  57 

3988 

33    4  22 

3974 

34  29    4 

396J 

35  54    1 

3948 

Fomalhaut 

E. 

59    0  59 

3567 

57  42  10 

3606 

56  23  42 

3697 

55    5  37 

3640 

aPegaai 

E. 

72  47  52 

3337 

71  24  23 

3344 

70    1    2 

3351 

68  37  49 

3358 

18 

Sun 

W. 

114  24  49 

3444 

115  46  16 

3449 

117    7  45 

3430 

118  29  17 

3437 

Spica 

Venus 

W. 

88    9  11 

3083 

89  37  41 

3089 

91    6  12 

3080 

92  34  46 

3078 

W 

78  59  45 

3539 

80  19  26 

3538 

81  39    8 

3535 

82  58  53 

3534 

Autares 

W. 

43    2    0 

3901 

44  28    8 

3199 

45  54  26 

3164 

47  20  54 

3177 

Fomalhaut 

E, 

48  41  27 

378J 

47  26    5 

3814 

46  11  17 

3860 

44  57    6 

3800 

a  Pepsi 
a  Anetis 

E. 

61  43  44 

3393 

60  21  20 

3409 

58  59    6 

3410 

57  37    1 

3490 

E. 

104  41  31 

3197 

103  15  18 

3194 

101  49    2 

3199 

100  22  43 

3188 

19 

Sun 

W. 

125  17  50 

3418 

126  39  46 

3413 

128    1  48 

3408 

129  23  56 

3401 

Venus 

W. 

89  38  28 

3514 

90  58  37 

3500 

92  18  51 

3504 

93  39  11 

3407 

Antares 

W. 

54  35  31 

3138 

56    2  54 

3130 

57  30  27 

3199 

58  58  10 

3114 

Fomalhaut 

E. 

38  57  35 

4157 

37  48  28 

4831 

36  40  31 

4313 

a5  33  50 

4406 

a  Pe^asi 
a  Anetis 

E. 

50  49  28 

3477 

49  28  38 

3499 

48    8    5 

3508 

46  47  50 

3596 

E. 

93    9  57 

3167 

91  43    8 

3109 

90  16  13 

3157 

88  49  12 

3151 

20 

Venus 

W. 

100  22  38 

3463 

101  43  43 

3466 

103    4  57 

3447 

104  26  20 

3490 

Ad  tares 

W. 

66  19  11 

3079 

67  47  55 

3064 

69  16  49 

3055 

70  45  54 

3046 

a  Pepsi 
a  Anetis 

E. 

40  12  28 

3657 

38  54  55 

3603 

37  38    1 

3736 

36  21  52 

3785 

E. 

81  32  27 

3193 

80    4  45 

3116 

78  36  55 

3110 

77    858 

3104 

Aldebaran 

E. 

114  20  40 

3000 

112  50  27 

9993 

111  20    6 

9985 

109  49  35 

9on 

21 

Antares 

W. 

78  14    9 

9998 

79  44  24 

9989 

81  14  50 

9080 

82  45  28 

9000 

CK  AquilfB 

w. 

36  21  21 

4408 

37  26  35 

4998 

38  33  29 

4199 

39  41  56 

4108 

aArietis 

E. 

69  47  18 

3073 

68  18  35 

3066 

66  49  44 

3060 

65  20  46 

3055 

Aldebaran 

E. 

102  14  28 

9935 

100  42  54 

9996 

99  11    8 

9017 

97  39  11 

9908 

22 

Antares 

W. 

90  21  47 

9990 

91  53  40 

9910 

93  25  46 

9000 

94  58    5 

9891 

aAqiiils 

W. 

45  43  57 

3758 

46  59  43 

3709 

48  16  27 

3659~ 

49  34    5 

3605 

a  Arietis 

E. 

57  54  16 

3030 

56  24  40 

3096 

54  55    0 

3093 

53  25  16 

3090 
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GBEENWICH  MEAN  TIME. 

• 

LUNAR  DISTANCES. 

• 

P.L. 

P.L. 

P.L. 

P.L. 

"sg 

Name  Mid  l>lreetioQ  1 

Midnight. 

of 

XVb. 

of 

xvmb. 

of 

xxi». 

of 

5^ 

of  Objeot. 

Diff. 

Uiff. 

Diff. 

Dlff. 

14 

a  Aquit» 

E. 

5140  15 

8619 

5l2l'54 

3651 

52    4' 15 

3693 

50  47  20 

3737 

Fomalliaut 

£. 

86  17  55 

3999 

84  53  34 

3305 

^29  28 

3310 

82    5  38 

3339 

15 

8uw 

W. 

87    7  43 

3371 

88  30  33 

3379 

89  53  13 

3387 

91  15  44 

3395 

Spica 

W. 

58  32    7 

3099 

60    1  53 

3080 

61  31  29 

3096 

63    0  57 

3043 

VENrs 

W. 

52  18  17 

3467 

53  39  18 

3475 

55    0  10 

3468 

56  20  54 

3480 

a  AquilflB 

E. 

44  35    9 

4001 

43  23  30 

4066 

42  12  55 

4137 

41    3  29 

4914 

Fomttlhaut 

E. 

75  10  18 

3400 

73  48    1 

3413 

72  25  59 

3497 

71    4  13 

3441 

a  Pegasi 

E. 

89  40  33 

3947 

88  15  20 

3956 

86  50  17 

3964 

85  25  23 

3971 

\6 

8U5 

W. 

98    623 

3494 

99  28  12 

3430 

100  49  55 

3483 

102  11  34 

3436 

Spica 

W. 

70  26  29 

3066 

71  55  18 

3079 

73  24    2 

8075 

74  52  42 

3078 

Venus 

W. 

63    239 

3591 

64  22  40 

3594 

65  42  37 

3608 

67    2  30 

3539 

Antares 

W. 

26    6    4 

3373 

27  28  51 

3347 

28  52    8 

3365 

30  15  51 

3305 

Fomalhaut 

£. 

64  19  29 

3516 

62  59  23 

3534 

61  39  36 

3551 

60  20    8 

3568 

a  Pegasi 

E. 

78  23    8 

3300 

76  59    7 

8316 

75  35  14 

3393 

74  11  29 

3330 

17 

Suif 

W. 

108  59    7 

3445 

110  20  33 

3446 

111  41  58 

3446 

113    3  23 

3445 

Spica 

W. 

82  15  21 

3085 

83  43  49 

3086 

85  12  16 

3086 

86  40  43 

3085 

Vekus 

W. 

73  41  10 

3649 

75    0  48 

3549 

76  20  26 

3541 

77  40    5 

3540 

Antares 

W. 

37  19  13 

3937 

38  44  38 

3998 

40  10  14 

3918 

41  36    2 

3900 

Fomalhaut 

E. 

53  47  55 

3671 

52  30  37 

3696 

51  13  45 

3799 

49  57  21 

3750 

a  Pegasi 

E. 

67  14  44 

3365 

65  51  47 

3379 

64  28  58 

3379 

63    6  17 

3386 

18 

Suw 

W. 

119  50  52 

3434 

121  12  30 

3431 

122  34  12 

3496 

123  55  59 

3493 

Spica 
Vewub 

W. 

94    3  23 

3075 

95  32    3 

3079 

97    0  47 

3060 

98  29  35 

3064 

W. 

84  18  40 

3531 

85  38  30 

9596 

86  58  25 

3693 

88  18  24 

3518 

Antares 

W. 

48  47  31 

3169 

50  14  17 

3169 

51  41   12 

3153 

53    8  17 

3146 

Fomalliaut 

E. 

43  43  36 

3933 

42  30  50 

3060 

41  18  51 

4033 

40    7  44 

4009 

a  Pegasi 
aArietis 

E. 

56  15    7 

3430 

54  53  24 

3439 

53  31  52 

3451 

52  10  33 

3463 

E, 

98  56  20 

3164 

97  29  52 

3160 

96    3  19 

3176 

94  36  41 

3171 

10 

Sun 

W. 

130  46  11 

3305 

132    8  33 

3380 

133  31    2 

3389 

134  53  39 

3374 

Venus 

W. 

94  59  38 

3491 

96  20  12 

3485 

97  40  53 

3478 

99    1  42 

3471 

Antares 

W. 

60  26    2 

3106 

61  54    4 

3098 

63  22  16 

3000 

64  50  38 

3081 

Fomalhaut 

E. 

34  28  34 

4510 

33  24  51 

4699 

32  22  51 

4765 

31  22  46 

4090 

a  Pegasi 

E. 

45  27  55 

3547 

44    8  23 

3570 

42  49  16 

3505 

41  30  36 

3694 

a  Arietis 

E. 

87  22    4 

3146 

85  54  50 

3140 

84  27  29 

3135 

83    0    2 

3190 

20 

Venus. 

W. 

ia5  47  52 

3431 

107    9  34 

3499 

108  31  26 

3413 

109  53  28 

3403 

Antares 

W. 

72  15  10 

3037 

73  44  37 

3097 

75  14  16 

3018 

76  44    7 

3009 

a  Pegasi 

E. 

35    6  34 

3840 

33  52  13 

3904 

32  38  57 

3976 

31  26  54 

4063 

a  Arietis 

E. 

75  40  53 

3098 

74  12  41 

3001 

72  44  21 

3085 

71  15  53 

3079 

Aldebaran 

E. 

108  18  54 

9960 

106  48    3 

9969 

105  17    2 

9964 

103  45  51 

9044 

21 

Antares 

W. 

84  10  19 

9960 

85  47  22 

9960 

87  18  38 

9940 

88  50    6 

9930 

a  AquilfP 

W. 

40  51  50 

4096 

42    3    4 

3951 

43  15  a3 

3861 

44  29  12 

3817 

aArietis 

E. 

63  51  41 

3050 

62  22  30 

3044 

60  53  12 

3038 

59  23  47 

3034 

Aldebaran 

E. 

96    7    2 

9808 

94  34  41 

9888 

93    2    7 

9679 

91  29  21 

9860 

22 

Antares 

W. 

96  30  36 

9880 

98    320 

9871 

99  36  16 

9861 

101     9  25 

9651 

a  Aqniln 

W, 

50  52  34 

3561 

52  11  51 

3519 

53  31  54 

3480 

54  52  40 

3444 

a  Arietis 

E, 

• 

51  55  28 

3018 

50  25  38 

3016 

48  55  47 

3017 

47  25  56 

3018 

11 
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XVII. 


6EEBNWICH  MEAN  TIME. 

LUNAB  DISTANCES. 

U 

P.L. 

P.L. 

P.L. 

P.L. 

ITameiuidDirootion 

Noon. 

of 

mb. 

of 

VPu 

of 

DD>. 

of 

of  Om«ro(. 

Diff. 

Diff. 

Diff. 

Diff. 

2Q 

Aldebaran 

E. 

89  56  23 

9850 

8l23  12 

9840 

86  49  48 

9838 

85  16  10 

9898 

23 

a  Aqiiilffi 

W. 

56  14    7 

3400 

57  36  13 

3378 

58  58  55 

3348 

60  22  11 

3319 

a  Arietis 

E. 

45  56    6 

3081 

44  26  19 

3095 

42  56  37 

3030 

41  27    1 

3038 

Aldebaran 

E. 

77  24  43 

«777 

75  49  45 

9767 

74  14  34 

9757 

72  39    9 

9747 

24 

a  AqnilaB 

W. 

67  26  20 

3107 

68  52  33 

3176 

70  19  11 

3156 

71  46  13 

3137 

Fonialhaut 

W. 

36  44  48 

3875 

37  58  3:} 

3789 

39  13  54 

3606 

40  30  43 

3093 

Aldebaran 

E. 

64  38  42 

9606 

63    1  56 

9686 

61  24  57 

9676 

59  47  45 

9666 

Saturn 

E. 

94  10  11 

9798 

92  34    2 

9713 

90  57  40 

9703 

89  21    4 

9603 

Pollux 

E. 

108    0    6 

9701 

106  25  26 

9770 

104  50  31 

9768 

103  15  21 

9756 

25 

a  Aquil» 

W. 

79    6  40 

3057 

80  35  42 

3044 

82    5    0 

3039 

83  34  33 

3090 

Foinalliaut 

w. 

47  13  12 

3338 

48  36  47 

3988 

50    1  13 

3946 

51  26  28 

3908 

aPegaai 

w. 

32  15    2 

3583 

33  {^  55 

3493 

34  54  27 

3414 

36  16  28 

3344 

Aldebaran 

E. 

51  38  26 

9618 

49  59  56 

9600 

48  21  13 

9600 

46  42  18 

9501 

Saturn 

E. 

81  14  49 

9646 

79  36  56 

9636 

77  58  50 

9097 

76  20  32 

9618 

Pollux 

E. 

95  15  58 

S705 

93  39  25 

9096 

92    2  40 

9667 

90  25  42 

9678 

26 

Fomnlhaiit 

W. 

58  43    2 

3054 

60  12    8 

3030 

61  41  44 

3006 

63  11  49 

9064 

a  Pei^asi 

W. 

43  24  28 

3089 

44  52  59 

3044 

46  22  17 

3006 

47  52  20 

9976 

Aldebaran 

E. 

38  24  42 

9548 

36  44  36 

9540 

35    4  18 

9533 

33  23  50 

8594 

Saturn 

E. 

68    6    5 

9576 

66  26  37 

9568 

64  46  58 

9561 

63    7    9 

9533 

Pollux 

E, 

82  17  58 

9637 

80  3J>  53 

9099 

79    1  37 

9699 

77  23  12 

9615 

Mars 

E. 

96    7    3 

9766 

94  31  50 

9757 

92  56  26 

8749 

91  20  51 

9740 

27 

Fomalhaut 

W. 

70  48  35 

9804 

72  21    2 

9679 

73  53  48 

9865 

75  26  52 

9859 

aPegasi 

W. 

55  31  48 

9646 

57    5  16 

989S 

58  39  11 

9805 

60  13  31 

9788 

Saturn 

E. 

54  45  28 

9517 

33    4  38 

9511 

51  23  40 

9504 

49  42  33 

9499 

Pollux 

E. 

69    8  57 

9586 

67  29  43 

9581 

a5  50  22 

9577 

64  10  56 

9573 

Mars 

E. 

83  20    8 

9700 

81  43  28 

9099 

80    6  :38 

9686 

78  29  ;« 

9676 

Regulus 

E. 

105    3  12 

9499 

103  21  47 

9484 

101  40  11 

9477 

99  58  25 

9470 

28 

Fomalhaut 

W. 

83  16    3 

9790 

84  50  32 

9791 

86  25  12 

8789 

88    0    3 

9775 

a  Pegasi 

W. 

68  10  43 

9719 

69  47    7 

9700 

71  23  47 

9688 

73    0  4:^ 

9677 

a  Anetia 

W. 

25  17  56 

3137 

26  45  21 

3051 

28  14  30 

9976 

2J)  45  10 

9916 

Saturn 

E. 

41  14  59 

9479 

39  33    7 

9467 

37  51     8 

9464 

36    9    4 

9460 

Pollux 

E. 

55  52  36 

9561 

54  12  47 

9561 

52  32  58 

8561 

50  53    9 

9561 

Mars 

E. 

70  22  15 

9644 

68  44  20 

9638 

67    6  16 

9639 

65  28    4 

9695 

Regnlus 

E. 

91  27  10 

9436 

89  44  27 

9430 

88    1  a5 

9494 

86  18  :« 

9417 

Sun 

E. 

128  32  32 

9753 

126  57    2 

9746 

125  21  23 

9730 

123  45  35 

8733 

29 

a  Pegasi 

W. 

81     8  50 

9831 

82  47    3 

9093 

84  25  27 

9616 

86    4    0 

9610 

a  Arietis     - 

W. 

37  a5  11 

9706 

39  11  43 

9678 

40  48  53 

9659 

42  26  38 

9698 

Pollux 

E. 

42  34  51 

9583 

40  55  32 

9599 

39  16  26 

9603 

37  37  35 

9616 

Mars 

E. 

57  15    3 

9S07 

55  36    4 

9683 

53  56  59 

9586 

52  17  47 

9583 

Regulus 

E. 

77  41  20 

8388 

75  57  28 

9389 

74  13  28 

9377 

72  29  20 

•9379 

Sun 

E. 

115  44  29 

9701 

114    7  51 

9605 

112  31    4 

8689 

110  54    9 

9684 

30 

a  Arietis 

W. 

50  42  31 

9538 

52  22  52 

9593 

54    3  33 

9510 

55  44  32 

9498 

Mars 

E. 

44    0  18 

9564 

42  20  33 

9f60 

40  40  43 

9556 

;^)   0  50 

9556 

Regulus 

E. 

63  46  49 

9346 

62     1  57 

9311 

60  16  58 

9337 

58  31  52 

9X13 

Sun 

E. 

102  47  41 

9655 

101  10    1 

9650 

99  32  14 

9645 

97  54  20 

9639 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

22 

P.L. 

P.L. 

P.L. 

P.L. 

Nome  and  Direction 
of  OfaiJoot. 

Midnight 

of 
Diff. 

XVn. 

of 
Diff. 

xvinb 

of 
DIff. 

XXlb 

of 
Diff. 

Aldebaran 

E. 

83  42  19 

9818 

82    8  15 

9806 

80  33  58 

8798 

78  59  27 

9788 

23 

a  Aqiiils 

W. 

61  46    0 

3S99 

63  10  21 

3965 

64  35  13 

3949 

66    0  m 

3919 

a  Aiietis 

K. 

39  57  35 

3047 

38  28  21 

3000 

36  59  22 

3076 

:i5  30  43 

3096 

Aldebaran 

E. 

71    3  31 

tf736 

69  27  39 

9795 

67  51  33 

9716 

€6  15  14 

9706 

24 

a  AqnilaB 

W. 

73  13  38 

3119 

74  41  24 

3103 

76    9  30 

3087 

77  37  56 

3079 

Fomalbaut 

W. 

41  48  53 

3SM 

43    8  18 

3490 

44  28  53 

3439 

45  50  33 

3380 

Aldekiamii 

E. 

58  10  19 

aiftA 

56  32  40 

9646 

54  54  48 

9637 

53  16  43 

9698 

Satuan 

£. 

87  44  15 

9664 

86    7  13 

9674 

84  29  58 

9664 

82  52  30 

9655 

Pollux 

E. 

101  39  56 

9746 

100    4  17 

9735 

98  28  24 

9795 

96  52  18 

9715 

25 

a  AquiliB 

W. 

85    4  21 

3009 

86  34  22 

9999 

88    4  36 

9989 

89  35    2 

9981 

Fomalbaut 

W. 

52  52  28 

3J73 

54  19  10 

3140 

55  46  31 

3110 

57  14  29 

3081 

a  Pegaai 
Aldebaran 

W. 

37  39  49 

3380 

{f^    4  24 

3993 

40  30    6 

3179 

41  56  49 

3195 

E. 

45    3  11 

9589 

43  23  52 

9573 

41  44  20 

9565 

40    4  37 

9556 

Saturh 

E. 

74  4-2    2 

9610 

73    3  20 

9601 

71  24  27 

9593 

69  45  22 

9584 

Pollux 

E. 

88  48  32 

9669 

87  11  10 

9660 

85  33  37 

9659 

83  55  53 

9644 

26 

Fomalbaut 

W. 

64  42  22 

9963 

6G  13  21 

9944 

67  44  44 

9997 

69  16  29 

9910 

a  Pegaai 

W. 

49  23    3 

9946 

50  54  24 

9918 

52  26  20 

9899 

53  58  49 

9869 

Aldebaran 

E. 

31  43  10 

9516 

30    2  19 

9509 

28  21  18 

9501 

26  40    6 

9494 

SATuair 

E. 

61  27    9 

9545 

59  46  58 

9538 

58    6  38 

9531 

56  26    8 

9594 

Pollux 

E. 

75  44  38 

9609 

74    5  55 

9603 

72  27    4 

9596 

70  48    4 

9591 

Mar8 

E. 

89  45    4 

9739 

88    9    6 

9793 

86  32  57 

9716 

84  56  38 

9707 

27 

Fomalbaut 

W. 

77    0  13 

9839 

78  a3  50 

9898 

80    7  41 

9818 

81  41  46 

9808 

aPegasi 

W. 

61  48  15 

9771 

63  23  21 

9754 

64  58  49 

9739 

66  34  37 

9795 

Saturn 

E. 

48    1  18 

9403 

46  19  55 

9487 

44  38  24 

9489 

42  56  45 

9477 

Pollux 

E. 

62  31  24 

9570 

60  51  48 

9566 

59  12    7 

9564 

57  32  23 

9569 

Mars 

E. 

76  52  28 

9671 

75  15    9 

9663 

73  37  40 

9657 

72    0    2 

9650 

ReguluB 

E. 

98  16  29 

9469 

96  34  23 

9456 

94  52    8 

9450 

.93    9  44 

9449 

28 

Fomalbaut 

W. 

89  35    3 

9769 

91  10  11 

9764 

92  45  26 

9759 

94  20  48 

9755 

a  Pepsi 
a  Arietis 

W. 

74  37  54 

9666 

76  15  19 

9657 

77  52  57 

9647 

79  30  48 

9639 

W. 

31  17    8 

9883 

32  50  14 

9816 

34  24  21 

9775 

a5  59  22 

9738 

Saturn 

E. 

34  26  55 

9458 

32  44  42 

9455 

31    2  26 

9454 

29  20    8 

9453 

Pollux 

E. 

49  13  21 

9564 

47  33  36 

9566 

45  53  55 

9570 

44  14  19 

9576 

Mars 

E. 

63  49  43 

9619 

62  11  14 

9614 

60  32  38 

9606 

58  53  54 

9603 

Regulus 

E. 

84  35  24 

9419 

82  52    6 

9405 

81    8  39 

9400 

79  25    4 

9394 

Sun 

E. 

122    9  39 

9796 

120  33  34 

9790 

118  57  21 

9713 

117  20  59 

9707 

29 

a  Pegasi 

W. 

87  42  42 

9603 

89  21  33 

9598 

91    0  31 

9593 

92  39  as 

9589 

a  Arietis 

W. 

44    4  55 

9607 

45  43  41 

9587 

47  22  54 

9569 

49    2  31 

9553 

Pollux 

E. 

as  59    2 

9639 

34  20  51 

9653 

32  43    8 

9678 

31    5  58 

9707 

Mars 

E. 

50;«29 

9578 

48  59    4 

9574 

47  19  34 

9571 

45  39  59 

9566 

Regulus 

E. 

70  45    5 

9366 

69    0  42 

9369 

67  16  12 

9356 

65  31  34 

9351 

Sun 

E. 

109  17    7 

9678 

107  39  57 

9679 

106    2  39 

9666 

104  25  14 

9660 

30 

a  Arietis 

W. 

57  25  48 

9487 

59    7  20 

9476 

60  49    7 

9466 

62  31    8 

9456 

Mars 

E. 

37  20  54 

9553 

35  40  55 

9553 

34    0  55 

9553 

32  20  56 

9554 

Regulus 

E. 

56  46  40 

9398 

55     1  21 

9394 

53  15  56 

9319 

51  30  25 

9315 

Sun 

E. 

96  16  18 

9635 

94  38  10 

9699 

92  59  55 

9685 

91  21  34 

9090 
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AT  GREENWICH  APPARENT  NOON. 


I 


THE  SUN'S 


Apparent 
Bight  Aflcenaloii. 


h      m      • 

12  31  2.93 
12  34  40.59 
12  38  18.58 


Diff.  for 
IHour. 


Apparent 
Declination. 


DiiT  for 
IHonr. 


Semi- 
diameten 


Sidereal 
Time  of 
Semi- 
diameter 
Paaaing 
Meridian. 


Equation  of 

Time, 

to  be 
Subtraoted 

from 
Apparent 

Time. 


Diff.  for 
IHoor. 


Thur. 
Frid. 
Sat. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Tiiur. 

Frid. 
Sat. 

SUN. 

Mon. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat. 

SUN 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 
Sat. 

SUN. 


1 
2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 


12 
12 
12 


41  56.94 
45  35.68 
49  14.81 


12  52  54.33 

12  56  34.26 

13  0  14.64 

13  3  55.48 
13  7  36  80 
13  11  18.61 

13  15  0.91 
13  18  43.73 
13  22  27.08 

13  26  10.98 
13  29  55.44 
13  33  40.50 

13  37  26.17 
13  41  12.45 
13  44  59.37 

13  48  46.95 
13  52  35.21 

13  56  24.16 

14  0  13.83 
14  4  4.24 
14  7  55.41 

14  11  47.34 
14  15  40.04 
14  19  33.53 
14  23  27.83 


32  I  14  27  22.95 


9.063 
9.077 
9.091 

9.106 
9.122 
9.138 

9.155 
9.173 
9.192 

9.212 
9.232 
9.25:} 

9.274 
9.296 
9.318 

9.341 
9.365 
9.390 

9.415 
9.441 
9.468 

9.496 
9.525 
9.555 

9.585 
9.616 
9.647 

9.679 
9.712 
9.745 
9.779 

9.813 


S.   3  21  12.3 

3  44  28.6 

4  7  42.4 

4  30  53.4 

4  54     1.3 

5  17    5.5 

5  40    ^.8 

6  3  1.8 
6  25  53.0 

6  48  39.1 

7  11  19.7 
7  33  54.4 

7  56  22.8 

8  18  44.5 

8  40  59.3 

9  3  6.6 
9  25  5.9 
9  46  57.0 

10    8  39.5 
10  30  13.0 

10  51  37.2 

11  12  51.6 
11  33  55.8 

11  54  49.5 

12  15  32.3 
12  36     3.8 

12  56  23.6 

13  16  31.4 
13  36  26.9 

13  56     9.4 

14  15  38.5 

S.  14  34  53.9 


-56.23 
58.13 
58.02 

-57.89 
57.75 
57.59 

-57.42 
57.23 
57.03 

-56.81 
56.57 
56.31 

-56.04 
55.75 
55.45 

-55.12 
54.79 
54.45 

-54.08 
53.70 
53.31 

-52.89 
52.46 
52.01 

-51.55 
51.07 
50.57 

-50.06 
49.54 
48.99 
48.43 

-47.85 


16  1.60 

16  1.87 

16  2.14 

16  2.41 

16  2.68 

16  2.95 

16  3.23 

16  3.50 

16  3.78 

16  4.06 

16  4.34 

16  4.62 

16  4.90 

16  5.18 

16  5.46 

16  5.74 

16  6.02 

16  6.30 

16  6.57 

16  6.85 

16  7.12 

16  7.39 

16  7.65 

16  7.92 

16  8.18 

16  8.44 

16  8.69 

16  8.94 

16  9.19 

16  9.44 

16  9.68 

16  9.92 


64.38 
64.42 
64.47 

64.52 
64.56 
64.64 

64.70 
64.76 
64.83 

64.90 
64.97 
65.04 

65.12 
65.20 
65.28 

65.36 
65.45 
65.54 

65.63 
65.72 
65.82 

65.92 
66.02 
66.12 

66.23 
66.33 
66.44 

66.55 
66.66 
66  77 
66.88 

66.99 


10  26.96 

10  45.80 

11  4.30 

1122.44 
1 1  40.20 

11  57.58 

12  14.57 
12  51.14 

12  47.27 

13  2.94 
13  18.13 
13  32.83 

13  47.04 

14  0.74 
14  13.91 

14  26.53 
14  38.58 

14  50.04 

15  090 
15  11.14 
15  20.75 

15  29.71 
15  37.98 
15  45.56 

15  52.42 

15  58.55 

16  3.92 

16  8.53 
16  12.37 
16  15.42 
16  17.67 

16  19.10 


0.793 
0.778 
0,764 

0.749 
0.733 
0.717 

0.700 
0.682 
0.663 

0.643 
0.623 
0.602 

0.581 
0.559 
0.537 

0.514 
0.490 
0.465 

0.440 
0.414 
0.387 

0.359 
0.331 
0.301 

0.271 
0.240 
0.209 

0.177 
0.144 
0.111 
0.077 

0.043 


l^OiS^—The  mean  time  of  aemidiameter  passing  may  be  found  by  subtracting  0«.18  from  tbe  sidereal  time. 

Tbe  sign  —  prefixed  to  the  hourly  change  of  declination  indicates  tliat  south  declinations  are  increasing. 
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• 

AT  GBEENWICH  MEAN  NOON. 

THE 

SUN'S 

1 

1 

1 

1 
•s 

1 

Time, 

to  be 

Added  to 

Mean  Time. 

Diff.  fur 
1  Hour. 

Sidereal 

Time, 

or 

Right  Ascension 

of 

Mean  Son. 

Avftmi 

DIff.  for 
IHoar. 

Apparent 
DeolinaUon. 

mm  for 

IHoor. 

Thur. 
Frid. 
Sat 

1 
2 
3 

h     m       ■ 

12  31    4.52 
12  34  42.22 
12  38  20.26 

9.065 
9.079 
9.093 

S.    d2l'22!4 

3  44  39.0 

4  7  53.1 

-58!84 
56.14 
58.03 

10  27^08 

10  45.93 

11  4.44 

o!798 
0.778 
0.764 

h     m       s 

12  41  31.60 
12  45  28.15 
12  49  24.70 

Sun. 
Mon. 
Tues. 

4 
5 
6 

12  41  58.67 
12  45  37.47 
12  49  16.64 

9.106 
9.1d4 
9.140 

4  31     4.4 

4  54  12.5 

5  17  17.0 

-57.90 
57.76 
57.60 

11  22.58 
11  4034 
11  57.72 

0.749 
0.733 
0.717 

12  53  21.25 

12  57  17.81 

13  1  14.36 

Wed. 
Thur. 
Frid. 

7 
8 
9 

12  52  56.20 

12  66  36.17 

13  0  16.60 

9.157 
9.175 
9.194 

5  40  17.5 

6  3  13.7 
6  26     5.1 

-57.43 
57.84 

57.04 

12  14.71 
12  31.28 
12  47.41 

0.700 
0.668 
0.663 

13    5  10.91 
13    9    7.46 
13  13    4.01 

Sat 

Spn. 

Mon. 

10 
11 
12 

13    8  57.49 
13    7  38.85 
13  11  20.70 

9.914 
9.234 
9.253 

6  48  51.4 

7  11  32.2 
7  84    7.1 

-56.68 
56.58 
56.38 

13    3.08 
13  18.27 
13  32.97 

0.643 
0.683 
0.608 

13  17    0.57 
13  20  57.12 
13  24  53.67 

Tues. 
Wed. 
Thur. 

13 
14 
15 

13  15    3.04 
13  18  45.90 
13  22  29.29 

9.876 
9.898 
9.380 

7  56  35.6 

8  18  57.5 
8  41  12.4 

-56.05 
55.76 
55.46 

13  47.18 

14  0.88 
14  14.04 

0.581 
0.559 
0.537 

13  28  50.22 
13  32  46.78 
13  36  43.33 

Frid. 

Sat 

Sun. 

16 
17 
18 

13  26  13.23 
13  29  67.73 
13  33  42.83 

9.343 
9.367 
9.398 

9    3  19.8 
9  25  19.2 
9  47  10.4 

-55.13 
54.80 
54.45 

14  26.65 
14  38.70 
14  50.16 

0.514 
0.490 
0.465 

13  40  39.88 
13  44  36.43 
13  48  32.99 

Mon. 
Tues. 
Wed. 

19 
20 
21 

18  87  28.68 
13  41  14.84 
13  45     1.79 

9.417 
9.443 
9.470 

10    8  53.0 
10  30  26.5 
10  51  50.8 

-54.08 
53.70 
53.31 

15     1.01 
15  11.25 
15  20.85 

0.440 
0.414 
0.387 

13  52  29.54 

13  56  26.09 

14  0  22.64 

Thur. 
Frid. 
Sat 

22 
23 
24 

13  48  49.40 
13  52  37.09 
13  56  26.67 

9.498 
9.586 
9.556 

11  13    5.3 
11  34     9.5 
11  55    3.2 

-58.80 
58.46 
58.01 

15  29.80 
15  38.06 
15  45.64 

0.359 
0.331 
0.301 

14    4  19.20 
14    8  15.75 
14  12  12.31 

Sun. 
Mon. 
Tues. 

25 
26 
27 

14    0  16.37 
14    4    6.80 
14    7  57.99 

9.586 
9.617 
9.648 

12  15  46.0 
12  36  17.5 
12  56  37.2 

-51.55 
51.07 
50.57 

15  52.49 

15  58.61 

16  3.97 

0.871 
0.840 
0.809 

14  16    8.86 
14  20    5.41 
14  24     1.96 

Wed. 
Thur. 
Frid. 
Sat 

28 
29 
30 
81 

14  11  49.94 
14  15  42.66 
14  19  36.17 
14  23  30.49 

9.680 
9.713 
9.746 
9.780 

13  16  44.9 
13  36  40.3 

13  56  22.7 

14  15  51.7 

-50.06 
49.54 
48.99 
48.43 

16    8.57 
16  12.41 
16  )5.46 
16  17.69 

0.177 
0.144 
0.111 
0.077 

14  27  58.51 
14  31  55.07 
14  35  51.63 
14  39  48.18 

Sun. 

32 

14  27  25.62 

9.814 

S.  14  35    7.0 

-47.85 

16  19.11 

0.043 

14  43  44.73 

Kon. 

— Th 
Th 
■n 

e  umldiameter  for  i 
•  dgn  —  preSxed  to 
inoTaasIng. 

ie«n  noon 
the  hourl 

may  be  aeenmed  the  eame  as  tl 
J  change  of  declination  indicate 

\uit  for  apparent 
« that  south  dec 

noon, 
iinattons 

Diff.  for  1  Hour, 
+  0«.8565. 
(Table  in.) 
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in. 


AT  GREENWICH  MEAN  NOON. 

# 

1 

1 

THE  SUN'S 

1 
1 

1 

Logarithm 

of  the 

Badim  Vector 

of  the 

Buth. 

DUE  for 
IHonr. 

Mean  Time 
of 

SidttMlKoOD. 

TRUE  LOKOrCUDB. 

Diir.  for 
IHonr. 

LATTTUDB. 

3, 

A' 

1 

2 
3 

274 
275 
276 

188  27  5L6 

189  26  57.6 

190  26    5.9 

27  15"9 
26  21.8 
25  30.0 

ui'.eo 

J47.79 
147.89 

-  0.'52 
0.46 
0.40 

0.0001822 
0.0000603 
9.9999380 

-50.8 
50.9 
51.0 

b      m       « 

11  16  37.25 
11   12  41.35 
11     8  45.44 

4 
5 
6 

277 
278 
279 

191  25  16.5 

192  24  29.4 

193  23  44.5 

24  40.5 
23  53.3 
23    8.4 

147.98 
148.08 
148.17 

^0.30 

0.19 

-0.06 

9.9998153 
9.9996922 
9.9995687 

-51.8 
51.4 
51.6 

11     4  49.53 
11     0  53.62 
10  56  57.72 

7 
8 
9 

280 
281 
282 

194  23     1.9 

195  22  21.4 

196  21  42.9 

22  25.7 
21  45.1 
21     6.5 

148.87 

148.36 
148.44 

+  0.07 
0.21 
0.32 

9.9994447 
9.9993203 
9.9991954 

-51.8 
58.0 
58.8 

10  53     1.81 
10  49    5.90 
10  45    9.99 

10 
11 
12 

283 
284 
285 

197  21     6.5 

198  20  32.0 

199  19  59.3 

20  30.0 
19  55.4 
19  22.7 

148.52 

148.(50 
148.68 

+  0.42 
0.49 
0.54 

9.9990700 
9.9989442 
9.9988181 

-58.4 
58.5 
58.6 

10  41  14.09 
10  37  18.18 
10  33  22.27 

13 
14 
15 

286 
287 

288 

200  19  28.5 

201  18  59.5 

202  18  32.3 

18  51.8 
18  22.7 
17  55.4 

148.75 
148.83 
148.00 

+  0.56 
0.55 
0.51 

9.9986920 
9.9985660 
9.9984401 

-58.6 
58.5 
58.4 

10  29  26.37 
10  25  30.47 
10  21  34.56 

16 
17 
18 

289 
290 
291 

203  18    6.8 

204  17  43.0 

205  17  20.9 

17  29.8 
17    5.9 
16  43.7 

148.97 
149.04 
149.11 

+  0.43 
0.34 
0.22 

9.9983144 
9.9981891 
9.9980645 

-58.3 
58.1 

51.8 

10  17  38.65 
10  13  42.74 
10    9  46.84 

19 
20 
21 

292 
293 
294 

206  17    0.7 

207  16  42.3 

208  16  25.6 

16  23.4 
16    4.9 
15  48.1 

149.19 
149.86 
149.34 

+  0.09 

-0.05 

0.19 

9.9979407 
9.9978179 
9.9976962 

-51.4 
51.0 
50.5 

10    5  50.93 

10     1  55.02 

9  57  59.12 

22 
23 
24 

295 
296 
297 

209  16  10.7 

210  15  57.7 

211  15  46.7 

15  33.1 
15  20.0 
15    8.9 

149.48 
149.50 
149.58 

-0.32 
0.45 
0.55 

9.9975756 
9.9974563 
9.9973383 

-50.0 
49.4 
48.9 

9  54    3.22 
9  50    7.31 
9  46  11.40 

25 
26 

27 

298 
299 
300 

212  15  37.7 

213  15  30.8 

214  15  26.0 

14  59.8 
14  52.8 
14  47.9 

149.67 
149.75 
149.84 

-0.62 
0.67 
0.70 

9.9972217 
9.9971064 
^9969923 

-48.3 
47.8 
47.3 

9  42  15.49 
9  38  19.59 
9  34  23.68 

28 
29 
30 
31 

301 
302 
303 
304 

215  15  23.3 

216  15  22.6 

217  15  24.1 

218  15  27.8 

14  45.1 
14  44.3 
14  45.7 
14  49.3 

149.93 
150.08 
150.11 
150.80 

-0.68 
0.64 
0.58 
0.49 

9.9968794 
9.9967677 
9.9966572 
9.9965478 

-46.8 
46.3 
45.8 
45.4 

9  30  27.77 
9  26  31.86 
9  22  35.95 
9  18  40.04 

32 

305 

219  15  33.7 

14  55.1 

150.88 

-0.39 

9.9964393 

-45.1 

9  14  44.13 

KOB^Tho 
the 

namben  in  column 
mean  eqoinox  of  Jai 

K  correspond 
mary  O'.O. 

to  the  tro 

a  equinox  ot  the  date;  in  colot 

on  A',  to 

Dift  for  1  Hour, 
—  9-.8896. 
(Table  n.) 
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GREENWICn  MEAN  TIME. 

1 

1 

1' 

THE 

MOON'S 

8BMIDIAMZTEB. 

HORTZONTAL 

PARALLAX. 

UPPER  TEAN8IT. 

AGE. 

»oon. 

Midnighk 

Noon. 

J}\fL  for 
1  Hoar. 

Midnight. 

Diff.  for 
1  Hoar. 

Meridian  of 
Oreenwiob. 

DIff.  for 
1  Hoar. 

Koon. 

1 
2 
3 

0             II 

16    9.3 
16  12.6 
16  14.4 

16  iiri 

16  13.7 
16  14.6 

59'  10.''6 
59  22.6 
59  29.2 

+  0'.50 

0.40 

+  0.14 

59'l7.'2 
59  26.7 
59  30.0 

+  o!'50 
+  0.87 
-0.01 

h      m 

18  38.1 

19  35.1 

20  30.8 

m 

8.30 
8.35 
8.89 

22.6 
23.6 
24.6 

4 
5 
6 

16  14.3 
16  12.0 
16    7.2 

16  13.4 
16     9.9 
16    3.9 

59  28.9 
59  20.4 
59    3.0 

-0.17 
0.54 
0.91 

59  25.7 
59  12.8 
58  50.9 

-0.35 
0.78 
1.09 

21  24.9 

22  17.5 

23  8.3 

2.88 
8.16 
8.18 

25.6 
26.6 
27.6 

7 
8 
9 

16    0.1 
15  50.8 
15  40.1 

16  55.7 
15  45.6 
15  34.5 

58  36.7 
58    2.8 
57  23.5 

-  1.86 
\M 
1.70 

58  20.6 
57  43.6 
57    2.7 

-  1.41 
1.64 
1.74 

23  57.3 

6 
0  49.3 

2.09 
8.08 

28.6 
0.2 
1.2 

10 
11 
12 

15  28.7 
15  17.6 
15    7.4 

15  23.1 
15  12.3 

15    2.9 

56  41.7 
56    0.6 
55  23.3 

-  1.74 
1.66 
1.43 

56  20.9 
55  41.3 
55    6.9 

-1.78 
1.56 
1.8J) 

1  39.0 

2  28.5 

3  17.8 

2.07 
2.06 
2.04 

2.2 
3.2 
4.2 

13 
14 
15 

14  59.0 
14  52.8 
14  49.3 

14  55.6 
14  50.7 
14  48.6 

54  52.4 
54  29.7 
54  16.9 

-1.18 

0.74 

-0.32 

54  39.9 
54  22.0 
54  14.3 

-0.94 

0.54 

-0.11 

4    6.6 

4  54.8 

5  42.2 

2.02 
1.99 
1.95 

52 
6.2 
7.2 

16 
17 

18 

14  48.6 
14  50.8 
14  55.7 

14  49.4 
14  52.9 
14  59.0 

54  14.4 
54  22.3 
54  40.3 

+  0.11 
.     0.93 

54  17.1 
54  30.1 
54  52.6 

+  0.33 
0.75 
1.11 

6  28.6 

7  14.3 
7  59.5 

1.92 
1.89 
1.88 

8.2 

9.2 

10.2 

19 
20 
21 

15    2.9 
15  12.1 
15  22.5 

15    7.3 
15  17.2 
15  27.9 

55    6.9 

55  40.5 

56  18.7 

+  1.37 
1.51 
1.64 

55  22.9 

55  59.2 

56  38.7 

+  1.40 
1..59 
1.67 

8  44.5 

9  29.9 
10  16.2 

1.88 
1.91 
1.96 

11.2 
12.2 
13.2 

22 
23 
24 

15  33.4 
15  44.0 
15  53.5 

15  38.8 
15  49.0 
15  57.7 

56  58.8 

57  37.8 

58  12.8 

+  1.66 
1.56 
1.34 

57  186 

57  56.0 

58  28.1 

+  1.68 
1.46 
1.81 

11     3.9 

11  53.7 

12  46.0 

2.03 
2.13 
2.23 

14.2 
15.2 
16.2 

25 
26 
27 

16     1.4 
16    7.1 
16  10.8 

16    4.5 
16    9.3 
16  11.8 

58  41.6 

59  2.7 
59  16.2 

+  1.05 
0.73 
0.40 

58  53.1 

59  10.5 
59  20.0 

+  0.89 

0.57 

+  0.84 

13  40.7 

14  37.5 

15  35.5 

2.33 
2.40 
2.43 

17.2 
18.2 
19.2 

28 
29 
30 
31 

16  12.4 
16  12.1 
16  10.3 
16    7.3 

16  12.4 
16  11.4 
16    9.0 
16     5.4 

59  21.9 
59  20.9 
59  14.4 
59    3.4 

+  0.09 

-0.16 

0.37 

0.54 

59  22.1 
59  18.3 
59     9.4 
58  56.5 

-0.04 
0.87 
0.45 
0.68 

16  33.7 

17  30.9 

18  26.3 

19  19.8 

2.41 
2.35 
2.27 

8.19 

20.2 
21.2 
22.2 
23.2 

32 

16    3.3 

16    0.9 

58  48.6 

-0.69 

58  39.8 

-0.77 

20  11.5 

8.18 

24.2 
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GREENWICH  MEAK  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECT.TNATION. 

Hoar. 

Diftfor 
IMinate. 

Deolinfttion. 

Diftfor 
1  Minute. 

Hour. 

Right  Awension. 

DiiKfor 
IMinate. 

Declination. 

IHir.for 
iMInnte. 

TH 

UKSD. 

^Y  I. 

^          SATURDAY  3. 

0 

6  36  38!37 

II 

9.4796 

N.18    2  2r.'7 

l!!509 

0 

h    m     • 
8  34  26.26 

8 
9.4179 

N.14  39  30.3 

0i 
6.759 

1 

6  39    6.73 

9.4797 

18    0  48.0 

1.690 

1 

8  36  51.2:) 

9.4150 

14  32  41.9 

6.853 

2 

6  41  35.09 

9.4797 

17  59    7.3 

1.738 

2 

8  39  16.06 

9.4198 

14  25  47i) 

6.946 

3 

6  44    a46 

9.4797 

17  57  19.5 

1.866 

3 

8  41  40.76 

9.4106 

14  18  48.4 

7.039 

4 

6  46  31.82 

9.4796 

17  55  24.6 

1.974 

4 

8  44    5.33 

9.4083 

14  11  43.3 

7.131 

5 

6  49    0.17 

9.4795 

17  53  22.6 

9.099 

5 

8  46  29.76 

9.4061 

14    4  32.7 

7.991 

6 

6  51  28.52 

9.4793 

17  51  13.5 

9.910 

6 

8  48  54.06 

9.4038 

13  57  16.8 

7.310 

7 

6  53  56.85 

9.4790 

17  48  57.4 

9.397 

7 

8  51  18.22 

9.4015 

13  49  55.5 

7.399 

8 

6  56  25.16 

9.47J7 

17  46  34.3 

9.444 

8 

8  53  42.24 

9..V99 

13  42  98.9 

7.487 

9 

6  58  53.45 

9.4713 

17  44    4.1 

9M\ 

9 

8  56    6.12 

9.3968 

13  34  57.0 

7.575 

10 

7    1  21.71 

9.4706 

17  41  26.9 

9.677 

10 

8  58  29.86 

9.3945 

13  27  19.9 

7.661 

11 

7    3  49.95 

9.4703 

17  38  42.8 

9.793 

11 

9    0  53.46 

9.3991 

13  19  37.7 

7.746 

12 

7    6  18.15 

9.4097 

17  35  51.7 

9J)10 

12 

9    3  16.91 

9.3897 

13  11  50.4 

7.830 

l:i 

7    8  46.31 

9.4601 

17  32  53.6 

3.096 

13 

9    5  40.22 

9.3873 

13    3  58.1 

7.913 

14 

7  11  14.44 

9.4685 

17  29  48.6 

3.141 

14 

9    8    3.39 

9.3840 

12  56    0.8 

7.995 

15 

7  13  42.53 

9.4678 

17  26  36.7 

3.956 

15 

9  10  26.41 

9.3894 

12  47  58.7 

8.076 

16 

7  16  10.58 

9.4670 

17  23  17.9 

3.371 

16 

9  12  49.28 

9.3799 

12  39  51.7 

8.157 

17 

7  18  38.57 

9.4661 

17  19  52.2 

3.486 

17 

9  15  12.00 

9J775 

12  31  39.9 

6.936 

18 

7  21    6.51 

9.4659 

17  16  19.6 

3.600 

18 

9  17  34.58 

9.3751 

12  23  23.4 

8.314 

19 

7  23  34.40 

9.4643 

.17  12  40.2 

3.713 

19 

9  19  57.01 

9.3795 

12  15    2.2 

8J99 

20 

7  26    2J» 

9.4633 

17    8  54.0 

3.896 

20 

9  22  19.28 

9.3700 

12    6  36.4 

8.467 

21 

7  28  29.99 

9.4699 

17    5    1.1 

3.938 

21 

9  24  41.41 

9:3676 

11  58    6.1 

8.549 

22 

7  30  57.69 

9.4611 

17    1     1.4 

4.051 

22 

9  27    3.39 

9.3651 

11  49  31.4 

8.615 

23 

7  33  25.32 

9.4600 

N.16  56  55.0 

4.164 

23 

9  29  25.22 

9.3696 

% 

N.11  40  52.3 

8.688 

F 

RIDA^ 

IT  2. 

SI 

CmDA' 

5^4. 

- 

0 

7  35  52.89  1 

9.4588 

N.16  52  41.8 

4.976 

0 

9  31  46.90 

9.3601 

N.ll  32    8.8 

8.761 

1 

7  38  20.38 

9.4575 

16  48  21.9 

4.386 

1 

9  34    8.43 

9.3576* 

11  23  21.0 

8.839 

2 

7  40  47.79 

9.4560 

16  43  55.5 

4.495 

2 

9  36  29.81 

'9.3551' 

11  14  29.0 

6.901 

3 

7  43  15.12 

9.4548 

16  39  22.5 

4M6 

3 

9  38  51.04 

9.3596 

11    5  32.9 

8.969 

4 

7  45  42.:37 

9.4535 

16  34  42S) 

4.714 

4 

9  41  12.12 

9.3500 

10  56  32.7 

9J037 

5 

7  48    9.54 

9.4591 

16  29  56.8 

4.893 

5 

9  43  33.04 

9.3474 

10  47  28.5 

9.103 

6 

7  50  36.62 

9.4506 

16  25    4.2 

4J)3i 

6 

9  45  53.81 

9.3449 

10  38  20.3 

9.169 

7 

7  53    3.61 

9.4491 

16  20    5.1 

5.038 

7 

9  48  14.43 

9.3494 

10  29    8.2 

9.933 

8 

7  55  30.51 

9.4475 

16  14  59.6 

5.145 

8 

9  50  34.90 

9.3390 

10  J9  52.3 

9.996 

9 

7  57  57.31 

9.4458 

16    9  47.7 

5.959 

9 

9  52  55.22 

9.3374 

10  10  32.7 

9.357 

10 

8    0  24.01 

9.4449 

16    4  29.4 

5.357 

10 

9  55  15.39 

9.3349 

10    1    9.4 

9.418 

11 

8    2  50.61 

9.4495 

15  59    4.8 

6.469 

11 

9  57  35.41 

9.3393 

9  51  42.5 

9.478 

12 

8    5  17.11 

9.4407 

15  53  34.0 

5.566 

12 

9  59  55.27 

9.3998 

9  42  12.0 

9.537 

13 

8    7  43.50 

9.4369 

15  47  56.9 

5.670 

13 

10    2  14.98 

9.3973 

9  32  38.0 

9.504 

14 

8  10    9.78 

9.4379 

15  42  13.6 

5.779 

14 

10    4  34.55 

9.3949 

9  23    0.7 

0.650 

15 

8  12  a5.96 

9.4353 

15  36  24.2 

6.874 

15 

10    6  53.97 

9.3994 

9  13  20.0 

0.706 

16 

8  15    2.02 

9.4334 

15  30  28.7 

5.976 

16 

10    9  13.24 

9.3199 

9    3  36.0 

9.760 

17 

8  17  27.97 

9.4316 

15  24  27.1 

6.077 

17 

10  11  32.36 

9.3175 

8  53  48.8 

0.819 

18 

8  19  53.81 

9.4997 

15  18  19.5 

6.177 

18 

10  13  51.34 

9.3151 

8  43  58.5 

9.863 

19 

8  22  19.53 

9.4976 

15  12    5.9 

6.976 

19 

10  16  10.17 

9.3196 

8  34    5.2 

9.914 

20 

8  24  45.12 

9.4955 

15    5  46.4 

6.373 

20 

10  18  28,85 

9.3109 

8  24    8.8 

9.964 

21 

8  27  10.59 

9.4935 

14  59  21.1 

6.470 

21 

10  20  47.39 

9.3077 

8  14    9.5 

10.019 

22 

8  29  35.94 

9.4914 

14  52  50.0 

6.567 

22 

10  23    5.78 

93)53 

8    4    7.3 

10.059 

23 

8  32     1.16 

9.4193 

14  46  13.0 

6.664 

23 

10  25  24.0;) 

9.3099 

7  54    2.4 

10.104 

24 

8  34  26.26 

9.4179 

N.14  3!)  30;3 

6.759 

24 

10  27  42.13 

9.3005 

N.  7  43  54.8 

10.149 

VI. 
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GEEENWIOH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

BightAsMiiaton. 

Diir.  for 
1  Minute. 

DeoUnatloB. 

Diff.for 
IHinute. 

Qour. 

BiffhtAsoenaion. 

Difttor 
1  Minute. 

DedinatieA. 

Diff-fop 
IMinutew 

M 

ONDA 

T5. 

WEDNESDAY  7. 

h    m     8 

• 

N.  ^43'54'.8 

// 

h    n      • 

■ 

O          /         fl 

0 

10  27  42.13 

9.3005 

10.140 

0 

12  15  44.52 

9.9097 

a  0  51  57.1 

lo'jB03 

1 

10  30    0.09 

9.9989 

7  33  44.5 

10.199 

1 

12  17  57.06 

9.9084 

1    2  50.3 

10.880 

2 

10  32  17.91 

9.90&8 

7  23  31.7 

10.934 

2 

12  20    9.53 

9.9079 

1  13  42.7 

10.867 

3 

10  34  35.59 

9.9935 

7  13  16.4 

10.976 

3 

12  22  21.92 

9.9050 

1  24  34.3 

10.859 

4 

10  36  53.13 

9.9919 

7    2  58.6 

10.316 

4 

12  24  34.24 

9.9047 

1  35  25.0 

10.836 

5 

10  39  10.53 

9.9889 

6  52  38.5 

10.354 

5 

12  26  46.48 

9J9034 

1  46  14.6 

10.818 

6 

10  41  27.79 

9.9866 

6  42  16.1 

10.309 

6 

12  28  58.65 

9.9099 

1  57    3.1 

10.700 

7 

10  43  44.92 

9.9643 

6  31  51.5 

10.498 

7 

12  31  10.75 

9J90II 

2    7  50.5 

10.781 

8 

10  46    1.91 

9.9690 

6  21  24.8 

10.463 

8 

12  33  22.78 

9.1900 

2  18  36.8 

10.761 

9 

10  48  18.76 

9.9798 

6  10  56.0 

10.497 

9 

12  35  34.74 

9.1988 

2  29  21.8 

10.738 

10 

10  50  a5.48 

9J776 

6    0  25.2 

10.599 

10 

12  37  46.64 

9.l9n 

2  40    5.5 

10.717 

n 

10  52  52.07 

9.9753 

5  49  52.5 

10.560 

11 

12  39  58.47 

9.1967 

2  50  47.9 

10.694 

12 

10  55    8.52 

9.9731 

5  39  18.0 

10.500 

12 

12  42  10.24 

9.1957 

3     1  28.8 

10.660 

13 

10  57  24.84 

9.9710 

5  28  41.7 

104119 

13 

12  44  21.95 

9.1946 

3  12    8.2 

104M3 

14 

10  59  41.04 

9.9660 

5  18    3.7 

10J47 

14 

12  46  3a59 

9.1935 

3  22  46.0 

104117 

15 

11     1  57.11 

9.9668 

5    7  24.0 

10.674 

15 

12  48  45.17 

9.1096 

3  33  22.2 

10.560 

16 

11   4  iao5 

9.9647 

4  56  42.8 

10.609 

16 

12  50  5a70 

9.1917 

3  43  56.7 

10.561 

17 

11    6  28.87 

uMan 

4  46*  0.1 

10.794 

17 

12  53    8.17 

9.1907 

3  54  29.5 

10.539 

18 

11    8  44.57 

9.9606 

4  35  15a> 

10.747 

18 

12  55  19.58 

9.1807 

4    5    0.5 

10.501 

19 

11  11    0.14 

9.9565 

4  24  30.4 

10.760 

19 

12  57  30.94 

9.1880 

4  15  29.6 

10.460 

20 

11  13  15.59 

9.9565 

4  13  43.6 

10.780 

20 

12  59  42.25 

9.1680 

4  25  56.8 

10.437 

21 

11  15  30.92 

9.9545 

4    2  55.7 

10.806 

21 

13    1  53.50 

9.1871 

4  36  22.1 

10.404 

22 

11  17  46.13 

9.9595 

3  52    a6 

10.897 

22 

13    4    4.70 

9.1863 

4  46  45;3 

10J60 

23 

11  20    1J22 
TI 

9.9505 

N.  3  41  1&4 
lT6. 

10.845 

23 

13    6  15.86 
TH 

9.1866 

UESD. 

S.  4  57    6.4 
A.Y8. 

10r?33 

0 

11  22  iai9 

9.9486 

N.  3  30  25.2 

10.861 

0 

13    8  26.97 

9.1848 

S.  5    7  25.3 

10.997 

1 

11  24  31.05 

9.9467 

3  19  33.1 

10.875 

1 

13  10  38.03 

9.1840 

5  17  42.0 

10.959 

2 

11  26  45.80 

9.9449 

3    8  40.2 

10.688 

2 

13  12  49.a5 

9.1839 

5  27  56.4 

10.991 

3 

11  29    0.44 

9.9430 

2  57  46.5 

10.901 

3 

13  15    0.02 

9.1895 

5  38    8.5 

10.189 

4 

11  31  14.96 

9.9419 

2  46  52.1 

104)19 

4 

13  17  10.95 

9.1817 

5  48  18.3 

10.143 

5 

11  33  29.38 

9.9304 

2  35  57.0 

104)99 

5 

13  19  21.83 

9.1810 

5  58  25.7 

10.109 

6 

11  35  43.69 

9.9376 

2  25    1.4 

10.931 

6 

13  21  32.67 

9.1804 

6    8  30.6 

10.060 

7 

11  37  57.89 

9J2S58 

2  14    5.3 

10.938 

7 

13  23  43.47 

9.1798 

6  18  32.9 

104)17 

8 

11  40  11.99 

9.9341 

2    3    8.8 

10.945 

8 

13  25  54.24 

9.1799 

6  28  32.6 

9.973 

9 

11  42  25.98 

I  52  11.9 

10.951 

9 

13  28    4.97 

9.1785 

6  38  29.7 

9.098 

10 

11  44  39.87 

9.9307 

1  41  14.7 

10.955 

10 

13  30  15.66 

9.1778 

6  48  24.0 

9.883 

11 

11  46  53.66 

9.9991 

1  30  17.3 

10.057 

11 

13  32  26.31 

9.1779 

6  58  15.6' 

9.837 

12 

11  49    7.36 

9.9975 

1  19  19.8 

10.950 

12 

13  34  36.93 

9.1767 

7    8    4.4 

9.790 

13 

11  51  20.96 

9.9956 

1    8  22.2 

10.960 

13 

13  36  47.51 

9.1761 

7  17  50.4 

9.749 

14 

11  53  34.46 

9.9949 

0  57  24.6 

10.960 

14 

13  38  58.06 

9.1756 

7  27  33.4 

9jn3 

15 

11  55  47.87 

9.9997 

0  46  27.0 

10.950 

15 

13  41    8.58 

9.1751 

7  37  13.5 

0.643 

16 

11  58    1.18 

9.9911 

0  35  29.5 

10.956 

16 

13  43  19.07 

9.1746 

7  46  50.6 

0.599 

17 

12    0  14.40 

9.9106 

0  24  32.3 

10.951 

17 

13  45  29.53 

9.1740 

7  56  24.6 

0.541 

18 

12    2  27.53 

9.9181 

0  13  35.4 

10.046 

18 

13  47  39.95 

9.1735 

8    5  55.5 

9.480 

19 

12    4  40.57 

9.9167 

N.  0    2  38.8 

10.941 

19 

13  49  50.35 

9.1731 

8  15  23.3 

0.437 

20 

12    6  53.53 

9.9159 

S.  0    8  17J5 

10.894 

20 

13  52    0.72 

9.1796 

8  24  47.9 

9.383 

21 

12    9    6.40 

9.9138 

0  19  13.3 

10.095 

21 

13  54  11.06 

9.1799 

8  34    9.2 

9.398 

22 

12  11  19.19 

9.9195 

0  30    8.5 

10.015 

22 

13  56  21.38 

9.1717 

8  43  27.3 

9.973 

23 

12  13  31.90 

9.9111 

0  41    3.1 

104)05 

23 

13  58  31.67 

9.1719 

8  52  42.0 

9J917 

24 

12  15  44.52 

9.9097 

S.  0  51  57.1 

10»B3 

24 

14    0  41.93 

9.1708 

S.  9    1  53.3 

9.160 
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VII. 


GREENWICH  MEAT^  TIME. 

THE  MOOX'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

BlgfatAMenaioii. 

Dlfffor 
1  Minute. 

DecUnAtion. 

Difllfor 
iMinate. 

Hour. 

Bight  Asoensioii. 

Diftfor 
1  Minute. 

DecUnAtion. 

Diir.for 
1  Minute. 

F 

BroAi 

I  9. 

SUNDAY  11. 

h    m     8 

8 

—      o       '     ^" 

It 

b    m     8 

8 

O         t         tl 

0 

14    0  41.93 

9.1708 

S.  9    1  53.3 

0.100 

0 

15  44  32.31 

9.1500 

S.15    4    4:6 

5.798 

1 

14    2  52.17 

9.1705 

9  11     1.2 

0.109 

1 

15  46  41.66 

9.1557 

15    9  45.8 

5.040 

2 

14    5    2.39 

9.1701 

9  20    5.6 

9.044 

2 

15  48  50.99 

9.1553 

15  15  22.1 

5.504 

3 

14    7  12.58 

9.1007 

9  29    6.5 

8.980 

3 

15  51     0.30 

9.1549 

15  20  5:^.5 

5.461 

4 

14    9  22.75 

9.10B9 

9  38    3.9 

8J»7 

4 

15  53    9.58 

9.1545 

15  26  19.9 

6.397 

5 

14  11  32.90 

9.1090 

9  46  57.7 

8.860 

5 

15  55  18.84 

9.1549 

15  31  41.2 

5.313 

6 

14  13  43.03 

9.1087 

9  55  47.8 

8U»4 

6 

15  57  28.08 

9.1538 

15  36  57.5 

6.330 

7 

14  15  53.14 

9.1083 

10    4  34.2 

8.749 

7 

15  59  37.29 

9.1533 

15  42    8.8 

6.140 

8 

14  18    3.23 

9.1070 

10  13  16.9 

8.080 

8 

16    1  46.47 

9.1588 

15  47  1.5.0 

5MI 

9 

14  20  13.29 

9.1075 

10  21  55.8 

8.017 

9 

16    3  55.63 

9.1534 

15  52  16.1 

4.970 

10 

14  22  23.33 

9.1079 

10  30  30.9 

8.553 

10 

16    6    4.76 

9.1519 

15  57  12.1 

4.881 

11 

14  24  33.36 

9.1070 

10  39    2.2 

8.480 

11 

16    8  13.86 

9.1515 

16    2    3.0 

4.807 

12 

14  26  43.37 

9.1007 

10  47  29.6 

8.493 

12 

16  10  22.94 

9.1511 

16    6  48.9 

4.799 

13 

14  28  53.36 

9.1003 

10  55  53.0 

8.358 

13 

16  12  31.99 

9.1500 

16  11  29.6 

4uoe 

14 

14  31    3.33 

9.1000 

11    4  12.5 

8.999 

14 

16  14  41.01 

9.1500 

16  16    5.2 

4JU0 

15 

14  33  13.28 

9.1037 

11  12  28.0 

8.995 

15 

16  16  49.99 

9.1404 

16  20  35.6 

4.404 

16 

14  35  23.22 

9.1055 

11  20  39.5 

8.197 

16 

16  18  58.94 

9.1480 

16  25    0.9 

4.378 

17 

14  :}7  33.14 

9.1053 

11  28  ACyS) 

8.080 

17 

16  21 ,  7.86 

9.1484 

16  29  21.0 

4.999 

18 

14  39  43.04 

9.1049 

11  36  50.2 

8.090 

18 

16  23  16.75 

9.1478 

16  33  35.9 

4J90S 

19 

14  41  52.93 

0.1040 

11  44  49.3 

7.051 

19 

16  25  2.5.60 

9.1473 

16  37  45.6 

4.119 

20 

14  44    2.80 

9.1043 

11  52  44.3 

7.889 

20 

16  27  34.42 

9.1408 

16  41  50.1 

4.033 

21 

14  46  12.65 

9.1041 

12    0  35.1 

7.811 

21 

16  29  43.21 

9.1489 

16  45  49.5 

3.940 

22 

14  48  22.49 

9.1038 

12    8  21.6 

7.730 

22 

16  31  51.f>6 

9.1455 

16  49  43.6 

3.858 

33 

14  50  32.31 

SAG 

9.1035 

PUEDJ 

S.12  16    3.8 
lY  10. 

7.008 

23 

16  34    0.67 
M( 

9.1449 

)NDA^ 

S.16  53  32.5 
I  12. 

9.771 

0 

14  52  42.11 

9.1038 

S.12  23  41.8 

7.500 

0 

16  36    9.35 

9.1443 

S.16  57  16.1 

3.884 

1 

14  54  51.90 

9.1030 

12  31  15.4 

7.593 

1 

16  38  17.99 

9.1437 

17    0  54.5 

3.597 

2 

14  57    1.67 

9.1097 

12  38  44.6 

7.450 

2 

16  40  26.59 

9.1430 

17    4  27.7 

3.509 

3 

14  59  11.42 

9.1094 

12  46    9.4 

7.377 

3 

16  42  35.15 

9.1493 

17    7  55.6 

3.499 

4 

15    1  21.16 

9.1099 

12  53  29.8 

7.309 

4 

16  44  43.67 

9.1410 

17  11  18.3 

3.334 

5 

15    3  30.88 

9.1019 

13    0  45.7 

7.997 

5 

16  46  52.15 

9.1409 

17  14  a5.7 

3.940 

6 

15    5  40.59 

9.1010 

13    7  57.1 

7.159 

6 

16  49    0.58 

9.1409 

17  17  47.8 

3.158 

7 

15    7  50.28 

9.1013 

13  15    4.0 

7.077 

7 

16  51     8.97 

9.1395 

17  20  54.6 

3.070 

8 

15    9  59il5 

9.1011 

13  22    6.3 

7.001 

8 

16  53  17.32 

9.1387 

17  23  56.2 

9J)89 

9 

15  12    9.61 

9.1006 

13  29    4.1 

0.995 

9 

16  55  25.62 

9.1380 

17  26  52.5 

9.804 

10 

15  14  19.25 

9.1005 

13  35  57.3 

0.848 

10 

16  57  33.88 

9.1379 

17  29  43.5 

9.800 

11 

15  16  28.87 

9.1009 

13  42  45.8 

0.770 

11 

16  59  42.09 

9.1304 

17  32  29.3 

9.718 

12 

15  18  38.48 

9.1000 

13  49  29.7 

0.089 

12 

17    1  50.25 

9.1350 

17  35    9.7 

9.099 

13 

15  20  48.07 

9.1597 

13  56    8.9 

0.014 

13 

17    3  58.36 

9.1348 

17  37  44.8 

9.549 

14 

15  22  57.64 

9.1599 

14    2  43.4 

0.5.10 

14 

17    6    6.43 

9.1341 

17  40  14.7 

9.454 

15 

15  25    7.19 

9.1500 

14    9  13.2 

0.457 

15 

17    8  14.45 

9.1339 

17  42  39.3 

9.360 

16 

15  27  16.72 

9.1587 

14  15  38.2 

o.3n 

16 

17  10  22.41 

9.ld93 

17  44  58.6 

9.977 

17 

15  29  26.24 

9.1586 

14  21  58.4 

0.998 

17 

17  12  30.32 

9.1314 

17  47  12.6 

9.189 

18 

15  31  35.74 

9.1589 

14  28  13.9 

0.918 

18 

17  14  38.18 

9.1305 

17  49  21.3 

9.101 

19 

15  33  45.22 

9.1578 

14  34  24.6 

0.137 

19 

17  16  45.98 

9.1990 

17  51  24.7 

9.019 

20 

15  35  54.68 

9.1575 

14  40  30.4 

0.050 

20 

17  18  53.73 

9.1987 

17  53  22.8 

1J94 

21 

15  38    4.12 

9.1579 

14  46  31.3 

5.974* 

21 

17  21     1.43 

9.1978 

17  55  15.6 

1.837 

22 

15  40  13.54 

9.1588 

14  ^2  27.3 

5.803 

22 

17  23    9.07 

9.1908 

17  57    3.2 

1.749 

23 

15  42  22.94 

9.1504 

14  58  18.4 

5.811 

23 

17  25  16.65 

9.1958 

17  58  45.5 

I  Ml 

24 

15  44  32.31 

9.1500 

S.15    4    4.6 

5.798 

24 

17  27  24.17 

9.1940 

S.18    0  22.5 

1.579 
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OBEENWIGH  MEAN  TIME. 


TH£  HOON'S  BIGHT  ASCENSION  AND  DECLINATION. 


■-»    -—'-■«■ 


Stfar. 


Bight  Asoenaion. 


mft.foT 
IHinute. 


Deolination. 


Diff.for 
IHinute. 


Sow. 


Bight  Ajoenaion. 


Difllfor 
1  Minute. 


Declination. 


DHL  tor 
iMinute. 


0 

J 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


TUESDAY  IS. 


h  m 
17  27 
17  29 
17  31 
17  33 
17  35 
17  38 
17  40 
17  42 
17  44 
17  46 
17  48 
17  50 
17  52 
17  54 
17  57 
17  59 


18 
18 
18 
18 
18 
18 
18 


18  15 


8 

8 

24.17 

9.1940 

S.1 

31.64 

9.1940 

39.05 

9.1999 

46.39 

9.1918 

5;i.67 

9.1908 

0.89 

9.U06 

8.05 

9.1187 

15.14 

9.1177 

22.17 

9.1167 

29.14 

9.1156 

36.04 

9.1144 

42.87 

9.1133 

49.64 

9.1199 

56.34 

9.1110 

2.1  >6 

9.1008 

9.52 

9.1087 

16.01 

9.1076 

22.43 

9.1064 

28.77 

9.1061 

35.04 

9.1030 

41.24 

9.1097 

47.37 

9.1015 

53.42 

9.1009 

59.40 

9.0000 

S.1I 

0  22.5 

1  54Ji 

3  20.6 

4  41.8 

5  57.7 

7  8.3 

8  13.7 

9  13.8 
18  10  8.7 
18  10  58.3 
18  11  42.7 
18  12  21.8 
18  12  55.8 
18  13  24.6 
18  13  48.1 
18  14  6.4 
18  14  19.5 
18  14  27.4 
18  14  30.2 
18  14  27.8 
18  14  20.2 
18  14  7.5 
18  13  49.6 
18  13  26.6 


WEDl^nSSDAY  14. 


18  18  5.30 
18  20  11.12 
18  22  16.87 
18  24  22.54 
18  26  28.13 
18  28  33.65 
18  30  39.09 
18  32  44.45 
18  34  49.73 
18  36  54.93 
18  39  0.05 
18  41  .5.09 
18  43  10.04 
18  45  14.91 
18  47  19.71 
18  49  24.42 
18  51  2^).05 
18  53  3:3.60 
18  .55  38.06 
18  57  42.44 

18  59  46.74 

19  1  50.95 
19  3  55.08 
19  5  59.12 
19  8  3.08 


9.0077 

S.1 

9.0064 

9.0959 

9.0030 

9.0090 

9.0913 

9.0000 

9.0887 

9.0873 

9.0800 

9.0846 

9.0839 

9.0618 

9.0806 

9.0793 

9.0770 

9.0765 

9.0751 

9UJ737 

9.0793 

9.0700 

9.0605 

9.0681 

9.0697 

9.0653 

S.] 

1.579 
1.484 
1.307 
1.300 
1.99] 
1.133 
1.046 
0.958 
0.871 
0.783 
0.606 
0.600 
0.593 
0.436 
0.340 
0.969 
0.175 
0.080 
-0.003 
+  OJfm 
0.160 
0J155 
0.341 
0.496 


8  12  58.5 

0.511 

8  12  25.3 

OU)06 

8  11  47.0 

0.683 

8  11    3.5 

0.767 

8  10  15.0 

0.851 

8    9  21.4 

0.035 

8    8  22.8 

1.010 

8    7  19.1 

1.103 

8    6  10.4 

1.187 

8    4  56.7 

1.971 

8    3  37.9 

1.354 

8    2  14.2 

1.437 

8    0  45.5 

1.590 

7  59  11.8 

1.609 

7  57  33.2 

1.685 

7  55  49.6 

1.767 

7  54     1.1 

1.849 

7  52    7.7 

1.931 

7  50    9.3 

9.013 

7  48    6.1 

9.004 

7  45  58.0 

9.176 

7  43  45.0 

9.957 

7  41  27.2 

9.337 

7  39    4.6 

9.417 

7  36  37.2 

9.407 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


THURSDAY  15. 


h  m  ft 
19  8  3.08 
19  10  6.96 
19  12  10.75 
19  14  14.46 
19  16  18.08 
19  18  21.62 
19  20  25.08 
19  22  28.45 
19  24  31.74 
19  26  34.94 
19  28  38.06 
19  30  41.10 
19  32  44.05 
19  34  46.^)2 
19  36  49.71 
19  38  52.41 
19  40  55.03 
19  42  57.57 
19  45    0.03 


19  47 
19  49 
19  51 
19  5:3 


2.41 
4.70 
6.91 
9.04 


19  55  11.10 


8 

9.0653 
9.0630 
9.0695 
9.06J1 
9.0507 
9.0583 
9U»560 
9.0555 
9.0541 
9.0597 
9.0513 
9.0490 
9.0485 
9.0471 
9.0457 
9.0443 
9.0430 
9.0417 
9.0403 
90)380 
9.0375 
9.0309 
9.0340 
9.0336 


S.17^ 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 

8.16 


36-3772 
34  5.0 
31  28.0 
28  46.2 

25  59.7 
23  8.5 
20  12.5 

17  11.8 
14  6.5 
10  56.5 

7  41.8 
4  22.5 
0  58.6 
57  30.1 
53  57.0 
50  19.4 
46  37.2 
42  50.5 
38  59.3 
a5  3.6 
31    3.4 

26  58.8 
22  49.7 

18  36.2 


FRIDAY  16. 


19  57 
19  59 


20 
20 
20 
20 
20 


20  11 
20  13 
20  15 
20  17 
20  19 
20  21 
20  23 
20  25 
20  27 
20  29 
20  31 
20  33 
20  35 
20  37 
20  39 
20  41 
20  43 
20  45 


13.07 

9.0399 

14.96 

2J03O9 

16.78 

9.0997 

18.52 

9.0983 

20.18 

9.0970 

21.76 

9.0957 

23.27 

9.0945 

24.70 

9.0939 

26.06 

9.0990 

27.34 

9.0908 

28.55 

9.0106 

29.69 

9.0184 

30.76 

9.0179 

31.75 

9.0150 

32.67 

9.0J48 

33.53 

9.0137 

34.32 

.  9.0J96 

35.04 

9.0114 

35.69 

9.0103 

36.27 

9.0099 

36.79 

9.0089 

37.25 

9.0079 

37.65 

9.0061 

37.98 

9.0060 

38.25 

9.0040 

8.16  14  18.3 
16  9  56.0 
16  5  29.4 
16  0  58.4 
15  56  23.1 
15  51  43.5 
15  46  59.6 
15  42  11.5 
15  37  19.1 
15  32  22.5 
15  27  21.7 
15  22  16.7 
15  17  7.6 
15  1.1  54.3 
15  6  36.9 
15  1  15.4 
14  55  49.8 
14  50  20.2 
14  44  46.6 
14  39  8.9 
14  33  27.2 
14  27  41.6 
14  21  52.0 
14  15  58.5 

8  14  10  1.1 


9.407 
9.577 
9.057 
9.736 
9.814 
9.803 
9Jn9 
3.050 
3.198 
3.906 


3.360 
3.437 
3.513 
3.580 
3.665 
3.741 
3.816 
3.801 


4.040 
4.114 
4.188 
44M» 


4.335 
4.407 
4.480 
4.5S8 


4.606 
4.767 
4.837 
4i)08 
4.978 
5.048 
5.117 
5.187 
5.956 
5.394 
5.309 
5.460 
5.52'; 
5.504 
5.661 
5.797 
5.793 
6.850 
5.094 
5.060 
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IX. 


GREEISWICH  MEAT^  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

RightABoension. 

0iff.for 
1  Minute. 

DWlfor 
IMinnte. 

Honr. 

Right  Afloenaion. 

DiiT.for 
IMinato. 

Declination. 

Diffifor 
IMinnte. 

SAl 

[?TJEDJ 

lT  17. 

MONDAY  19. 

h    m     8 

8 

O          1         II 

// 

h      ID        8 

8 

S.  8  15  17.2 

n 

0 

20  45  38.25 

ujom 

S.11  10    1.1 

SJ»89 

0 

22  21    5.08 

1.9830 

84196 

1 

20  47  38.46 

9.0030 

14    3  59.8 

64)54 

1 

22  23    4.07 

14)839 

8    6  38.3 

8.670 

3 

20  49  38.61 

9.0001 

13  57  54.6 

6.118 

2 

22  25    3.07 

1.9835 

7  57  56.8 

8.713 

3 

20  51  38.71 

9.0019 

13  51  45.6 

6.189 

3 

22  27    2,09 

1.9838 

7  49  12.7 

8.756 

4 

20  53  38.75 

9:0009 

13  45  32.8 

6.945 

4 

22  29    1.13 

1.9849 

7  40  26.1 

8.799 

5 

20  55  38.73 

IM&9 

13  39  16.2 

6.308 

5 

22  31    0.20 

1.9847 

7  31  36.9 

8.841 

6 

20  57  38.65 

1.9083 

13  32  55.8 

6.371 

6 

22  32  59.29 

1.9851 

7  22  4.5.2 

8.883 

7 

20  59  38.52 

1.9974 

13  26  31.7 

6.433 

7 

22  34  58.41 

1.9656 

7  13  51.1 

8J93 

8 

21     1  38.34 

1.9066 

13  20    3.9 

6.405 

8 

22  36  57.56 

1.9860 

7    4  54.6 

8.969 

9 

21    3  38.11 

1.9057 

13  13  32.3 

6.557 

9 

22  38  56.73 

1.9865 

6  55  55.7 

9.009 

10 

21     5  37.83 

1.9949 

13    6  57.1 

6.618 

10 

22  40  .55.94 

14)871 

6  46  54.4 

94)49 

11 

21    7  37.50 

1J949 

13    0  18.2 

6.678 

11 

22  42  55.18 

14)8n 

6  37  50.7 

9.081 

12 

21    9  37.13 

1.9934 

12  53  a5.7 

6.738 

12 

22  44  54.46 

1.9883 

6  28  44.7 

0.118 

13 

21  11  36.71 

1.9997 

12  46  49.6 

6.708 

13 

22  46  53.78 

1.9890 

6  19  36.5 

9.155 

14 

21  13  36.25 

1.9919 

12  39  59.9 

6.8S8 

14 

22  48  53.14 

1.9807 

6  10  26.1 

0.199 

15 

21   15  35.74 

1.9919 

12  3;)    6.6 

6.917 

15 

22  50  52.55 

1.9905 

6    1  13.5 

9.998 

16 

21  17  35.19 

1.9905 

12  26    9.8 

6J76 

16 

22  52  52.00 

1.9919 

5  51  58.8 

9.964 

17 

21  19  34.60 

1.9806 

12  19    9.5 

7.034 

17 

22  54  51.50 

1.9990 

5  42  41.9 

9J399 

18 

21  21  33.97 

1M09 

12  12    5.7 

7.099 

18 

22  56  51.04 

14)998 

5  33  22.9 

9.333 

19 

21  23  33.30 

1.9886 

12    4  58.4 

7.150 

19 

22  58  50.64 

1.9937 

5  24     1.9 

0.367 

20 

21  25  32.60 

1.9681 

11  57  47.7 

7J»7 

20 

23    0  50.29 

1.9947 

5  14  38i) 

9.401 

21 

21  27  31.87 

1.9676 

11  50  33.6 

7.963 

21 

23    2  50.00 

14)956 

5    5  13.8 

0.434 

22 

21  29  31.11 

1.9870 

11  43  16.1 

7J90 

22 

23    4  49.76 

1.9966 

4  55  46.8 

0.466 

23 

21  31  30.31 
SI 

1.9664 

TNDAl 

S.11  35  55.2 

r  18. 

7J76 

23 

23    6  49.59 
TV 

1J977 

1BSDA 

S.  4  46  17.9 
Y20. 

9.407 

0 

21  33  29.48 

1.9859 

s.11  28  31.0 

7.431 

0 

23    8  49.48 

1.9987 

S.  4  36  47.2 

9JS7 

1 

21  35  28.62 

1.9855 

11  21    3.5 

7.486 

1 

23  10  49.44 

1.9998 

4  27  14.7 

9.558 

2 

21  37  27.74 

1.9851 

11  13  32.7 

7.540 

2 

23  12  49.46 

9.0000 

4  17  40.3 

9.588 

3 

21  39  26.83 

1JW47 

11     5.58.7 

7.594 

3 

23  14  49..55 

9.0091 

4    8    4.1 

9.617 

4 

21  41  25.90 

1.9M3 

10  58  21.4 

74M9 

4 

23  16  49.71 

94)033 

3  58  26.2 

9.645 

5 

21  43  24.95 

1.9840 

10  50  40.8 

7.703 

5 

23  18  49.95 

9.0046 

3  48  46.7 

9.679 

6 

21  45  23.98 

1.9837 

10  42  57.0 

7.756 

6 

23  20  50.26 

9.0059 

3  39    5.5 

9.700 

7 

21  47  22.99 

1.9834 

10  35  10.1 

7.808 

7 

23  22  50.65 

94)079 

3  29  22.7 

0.797 

8 

21  49  21.98 

1.9831 

10  27  20.1 

7.859 

8 

23  24  51.12 

94)086 

3  19  38.3 

0.759 

9 

21  51  20.96 

1.9838 

10  19  27.0 

7J)11 

9 

23  26  51.68 

9.0100 

3    9  52.4 

9.777 

10 

21  53  19.92 

1.9897 

10  11  30.8 

7.969 

10 

23  28  52.32 

9.0114 

3    0    5.0 

0.809 

11 

21  55  18.88 

1.9696 

10    3  31.6 

8.013 

11 

2:^  30  53.05 

9.0198 

2  .50  16.2 

0.895 

12 

21  57  17.&3 

1.9894 

9  55  29.4 

84)69 

12 

23  32  53.86 

9.0143 

2  40  26.0 

0.648 

13 

21  59  16.77 

1.9893 

9  47  24.2 

8.119 

13 

23  34  54.77 

9.0159 

2  30  34.4 

0.871 

14 

22    1  15.70 

1.9899 

•9  39  16.0 

8.169 

14 

23  36  55.77 

9.0175 

2  20  41.5 

9.809 

15 

22    3  14.63 

ijm» 

9  31    4.8 

8.911 

15 

23  38  56.87 

9.0199 

2  10  47.3 

94)13 

16 

22    5  13.56 

1.9831 

9  22  50.7 

8.958 

16 

23  40  58.07 

9.0908 

2    0  51.9 

9.933 

17 

22    7  12.48 

1JM90 

9  14  33.8 

8J05 

17 

23  42  59.37 

94)995 

1  50  5,5.3 

9.933 

18 

22    9  11,40 

1.9831 

9    6  14.1 

8.359 

18 

23  45    0.77 

9.0943 

1  40  57.5 

04)79 

19 

22  11  10.33 

1.9899 

8  57  51.5 

6.400 

19 

23  47    2.28 

94)961 

1  30  58.6 

0.901 

20 

22  13    9.26 

J.9893 

8  49  26.1 

8.447 

20 

23  49    3.90 

9.0978 

1  20  58.6 

104)08 

21 

22  15    8.20 

1.9834 

8  40  57.9 

8.493 

21 

23  51    5.62 

94)997 

1  10  57.6 

104)35 

22 

22  17    7.15 

1.9^ 

8  32  27.0 

8.538 

22 

23  .53    7.46 

9.0316 

1     0  55.6 

10.041 

23 

22  19    6.11 

1.9838 

8  23  53.4 

8.583 

23 

23  55    9.41 

9.0335 

0  50  52.7 

10.055 

24 

22  21     5.08 

1.9830 

Is.  8  15  17.2 

8.696 

24 

23  57  11.48 

9.03S5 

S.  0  40  49.0 

104)60 
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GEEENWICH  MEA^T  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Soar. 

RightAaoeiiskm. 

Difllfor 
IMinute. 

DoeliaatioD. 

DiiR  for 
IMlnate. 

Hour. 

BightAioensioD. 

Diftlor 
IMinute. 

DUr.for 
iHinnto. 

WKTl 

NESD 

AT  21. 

FEroAT  23. 

h    m     8 

■ 

O         t        It 

ft 

h    m      8 

• 

o      /       /« 

// 

0 

23  57  11.48 

9j0366 

a  0  40  49.0 

104)00 

0 

1  37  51.27 

9.1717 

N.  7  23    5.5 

9.738 

1 

23  59  13.67 
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GRBElfWICH  MEAIT  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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GEEElirvriCH  MEAN  TIME. 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 
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9.4999 

15  52    6.4 

Mm 

19 

10    2    2.48 

9.9769 

9  40  22.5 

9.417 

20 

8  11  40.03 

9.4194 

15  46  21.6 

5.796 

20 

10    4  19.01 

9.9741 

9  30  55.9 

9.469 

31 

8  14    5.11 

9.4197 

15  40  30.9 

5.804 

21 

10    6  35.37 

9.9719 

9  21  26.2 

9J9I 

33 

8  16  30.03 

9.4138 

15  34  34.3 

6.999 

22 

10    8  51.56 

9.9684 

9  11  53.4 

9.579 

33 

8  18  54.77 

9.4100 

N  15  28  31.8 

9M 

23 

10  11    7.58 

9JU66 

N.  9    2  17.6 

9UB1 

F] 

RroAi 

r30. 

SITNDAl 

f ,  ^o\ 

?^EMBEE  1 

0 

1 

8  31  19.34 
8  33  43.74 

9.4081 
9.40S9 

N.15  33  33.6 
15  16    9.6 

6.186 
6.981 

0  1    10  13  23.43 

1     9.9696 

N.  8  53  38.9 

9.609 

3 

8  36    7.96 

9.4098 

15    9  49.9 

6.375 

3 

8  38  32.00 

9.3869 

15    3  34.6 

6.468 

4 

5 

8  30  55.86 
8  33  19.55 

9.3909 

14  56  53.7 
14  50  17.3 

6JS61 
6.609 

PHASES 

OF  T 

HE  MOON 

• 

6 

7 

8  35  43.06 
8  38    6.38 

9.3909 
9.3879 

14  43  35.4 
14  36  48.1 

6.743 
6.833 

8 

8  40  29.52 

9.3849 

14  39  55.4 

6J93 

d       h 

m 

9 

8  43  53.48 

9.3811 

14  32  57.4 

7.011 

9  New  Moon 

•  Octol 

ber     7    19 

31.4 

10 
11 

8  45  15J25 
8  47  37.84 

9.3780 
9.3750 

14  15  54.1 
14    8  45.7 

7.097 
7.183 

}>  First  Quarl 

«r    •    • 

.    15    13 

S20.6 

13 

8  50    0.35 

9.3719 

14    1  32.2 

7.Q68 

O  Full  Moon 

.    .    • 

.    23     9 

23.6 

13 
14 

8  53  33.47 
8  54  44.50 

9.3688 
9J657 

13  54  13.6 
13  46  49.9 

7.353 
7.437 

C  Last  Quart 

9r.    •    • 

.    30     5 

S7.8 

15 
16 

8  57    6.a5 
8  59  28.01 

9.3636 
9..1594 

13  39  21.2 
13  31  47.6 

7.519 
7.601 

17 

9    1  49.48 

9.3509 

13  24    9.1 

7.661 

d      \i 

18 

9    4  10.76 

9.3531 

13  16  25.9 

7.760 

<C  Perigee.    • 

.  Octol 

[)er     3    11.1 

19 
20 

9    6  31.85 
9    8  52.76 

9.3500 
9.3400 

13    8  37.9 
13    0  45.2 

7.839 
7.916 

<C  Apogee.    . 

.    •    . 

.    15    17.6 

31 

9  11   13.48 

9.3437 

12  52  48.0 

7.999 

<C  Perigee.    . 

•    .    . 

•    28      7.7 

32 

9  13  34.01 

9.3406 

12  44  46.2 

8.068 

^\ 

9  15  54;» 

9.3375 

12  36  39i) 

8.143 

34 

9  18  14.51 

9.3344 

N.12  28  29.1 

6.917 
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LUNAB  DISTANCES. 

Il 

Name  and  Direotlon 

Noon. 

P.L. 

of 

nih. 

P.L. 
of 

VIb. 

P.L. 
of 

IXh- 

P.L. 
of 

1* 

of  OtiJeet 

DIff. 

Diff. 

Dur. 

Diir. 

1 

aArietis 

W. 

64  13  23 

8448 

65  55  50 

8440 

67  38  28 

9439 

69  21' 17 

8484 

Aldebaran 

W. 

30  24  52 

8309 

32  10  48 

8988 

33  56  51 

8894 

35  4:B    0 

9900 

Mars 

E. 

30  40  58 

8655 

29    1     1 

8568 

27  21     8 

8563 

25  41  22 

9568 

Regulus 

E. 

49  44  48 

8311 

47  59    5 

8308 

)46  13  17 

8304 

44  27  24 

9301 

Sum 

E. 

89  43    6 

8615 

88    432 

8611 

86  25  52 

8607 

84  47    6 

9008 

2 

a  Arietis 

W. 

77  57  45 

8396 

79  41  26 

8301 

81  25  14 

9387 

83    9    8 

8383 

Aldebaran 

W. 

44  a5    7 

8978 

46  21  48 

8968 

48    8  34 

8966 

49  55  24 

9969 

Regu]u8 

E. 

35  36  52 

9388 

»}  50  35 

9987 

32    4  16 

8985 

30  17  55 

9985 

Sun 

E. 

76  31  52 

9SAa 

74  52  34 

»80 

'  73  13  11 

8577 

71  33  44 

8574 

3 

Aldebaran 

W. 

58  50  33 

8951 

60  37  45 

8940 

62  24  59 

8949 

64  12  14 

8848 

Saturit 

W. 

29  14    3 

8300 

30  59  50 

8309 

32  45  46 

3997 

34  31  50 

S999 

Sun 

E. 

63  15  35 

8S63 

61  35  49 

8561 

59  56    0 

8559 

58  16    9 

8560 

4 

Aldebaran 

W. 

73    8  46 

8946 

74  56    5 

9947 

76  43  23 

9947 

78  30  40 

9940 

Saturn 

W. 

43  2:3  30 

8980 

45    9  59 

8970 

46  56  30 

9978 

48  43    2 

9978 

Pollux 

W. 

31  21  34 

8568 

3.3    1   13 

8530 

34  41  32 

9515 

36  22  25 

9494 

Sun 

E. 

49  56  43 

8550 

48  16  51 

85S0 

46  37    0 

9560 

44  57  10 

9561 

5 

Aldebaran 

W. 

87  26  25 

8961 

89  13  22 

8964 

91    0  15 

8968 

92  47    2 

9971 

Saturn 

W. 

57  a5  27 

8985 

59  21  48 

8988 

61    8    5 

8991 

62  54  18 

9904 

Pollux 

W. 

44  52  39 

8499 

46  35  28 

9496 

48  18  26 

9491 

50     1  31 

9417 

Sun 

E. 

36  38  46 

8576 

34  59  18 

8580 

3:3  19  56 

8586 

31  40  41 

9501 

9 

Sun 

W. 

15  11  23 

8007 

16  43  33 

9017 

18  15  30 

8998 

19  47  13 

9040 

Antares 

E. 

37  40  22 

8719 

36    4    7 

9747 

34  28  30 

9777 

32  53  32 

9810 

a  Aquilw 

E. 

87  33  42 

9973 

86    2  55 

9080 

84  32  28 

3005 

83    2  21 

3099 

10 

Sun 

W. 

27  21  41 

3009 

28  51  42 

3095 

30  21  24 

8039 

31  50  48 

3055 

a  AquilflB 

E. 

75  37  19 

3118 

74    9  32 

3140 

72  42  11 

3163 

71  15  17 

3187 

Fomalhaut 

E. 

108    1  59 

3050 

106  32  59 

3067 

105    4    9 

3076 

103  35  30 

3085 

11 

Sun 

W. 

39  13  13 

3199 

40  40  48 

3143 

42    8    5 

3158 

43  a?   5 

3173 

a  AquilsB 

E. 

64    8  10 

3318 

62  44  19 

3348 

61  21    3 

3379 

59  58  22 

3411 

Fomalbaut 

E. 

96  15  10 

3138 

94  47  47 

3150 

93  20  38 

3109 

91  53  43 

3174 

12 

Sun 

W. 

50  45  49 

3949 

52  11    9 

3954 

53  36  14 

3867 

55    1     4 

3980 

a  AqiiilsB 

E. 

53  14  38 

3507 

51  56    0 

3641 

50  38  10 

3687 

49  21    9 

3735 

Fomalhaut 

E. 

84  43    5 

3943 

83  17  47 

3958 

81  52  46 

3979 

80  28    2 

3987 

13 

Sun 

W. 

62    1  41 

3338 

63  25    9 

3348 

64  48  25 

3368 

66  11  30 

3306 

Venus 

W. 

22  17  38 

3590 

23  36  2S 

35^9 

24  55  17 

3676 

26  14  17 

3573 

a  AquilsB 

^. 

43    9  57 

4036 

41  58  5:3 

4119 

40  49    3 

41M 

39  40  31 

498S 

Fomiilhaut 

E. 

73  28  46 

3365 

72    5  50 

3381 

70  43  12 

3308 

eJ)20  53 

3415 

a  Pegasi 

E. 

87  57  51 

3900 

86  31  52 

3910 

85    6    5 

3930 

83  40  31 

3940 

14 

Sun. 

W. 

73    423 

3406 

74  26  30 

3415 

75  48  30 

3491 

77  10  23 

3497 

Vbnus 

W. 

32  49  49 

3570 

34    8  56 

3571 

a5  28    2 

3573 

36  47    6 

3575 

Antares 

W. 

27  52    7 

3307 

29  16  10- 

3980 

30  40  34 

3974 

32    5  16 

3960 

Fomalhaut 

E. 

62  34  18 

3506 

61  14     1 

3997 

59  54    7 

3548 

58  34  36 

8560 

a  Pegasi 

E. 

76  35  37 

3980 

75  11  13 

3900 

73  47    0 

3300 

72  22  59 

3310 
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is 

Kame  and  I>ir6etl<m 
of  Otijeot. 

Midnight 

P.L. 

of 
Diff. 

xin^. 

P.L. 

of 

Diff. 

xvniJ" 

P.L. 

of 
DHL 

XXIh- 

P.L. 

of 

Diff. 

1 

a  Arietis 

W. 

71    4  1# 

9418 

7^47  26 

9419 

7l30'4^ 

9406 

76  14  11 

9400 

Aldebnran 

W. 

37  29  14 

SS88 

39  15  34 

9989 

41    2    0 

8979 

42  48  31 

9975 

Mars 

E. 

24    1  45 

S578 

22  22  20 

9501 

20  43  12 

9608 

19    4  28 

9639 

Regulua 

£. 

42  41  26 

8998 

40  55  24 

9906 

39    9  17 

9909 

37  23    6 

f!900 

Sun 

E. 

83    8  14 

8508 

81  29  16 

9604 

79  50  13 

9501 

78  11    5 

8587 

2 

a  Arietis 

W. 

84  53    7 

8380 

86  37  11 

9377 

88  21  19 

9374 

90    5  31 

9379 

Aldebaran 

W. 

51  42  19 

8960 

53  29  17 

9958 

55  16  19 

9956 

57    3  24 

8953 

Regiiliis 

E. 

28  31  34 

9985 

26  45  13 

9966 

24  58  53 

8988 

23  12  36 

9901 

Sum 

E. 

69  54  13 

8571 

68  14  38 

9560 

66  35    0 

8566 

64  55  19 

9564 

3 

Aldebaran 

W. 

65  59  30 

9947 

er  46  47 

9946 

69  34    6 

9945 

71  21  26 

9345 

Saturn 

W. 

36  18    1 

9988 

38    4  17 

9985 

39  50  38 

9983 

41  ;^   3 

9961 

Sun 

E. 

56  36  17 

8558 

54  56  24 

9B67 

53  16  30 

9567 

51  36  36 

8568 

4 

Aldebaran 

W. 

80  17  55 

9950 

82    5    8 

9953 

83  52  17 

9966 

85  39  23 

9858 

Saturn 

W. 

50  29  34 

9978^ 

52  16    6 

9970 

54    236 

8981 

55  49    3 

9983 

Pollux 

W. 

38    3  47 

9477' 

39  45  33 

9469 

41  27  39 

9450 

43  10    2 

9441 

Sun 

E. 

43  17  22 

9564 

41  37  37 

9566 

39  57  56 

9560 

38  18  19 

9579 

5 

Aldebanui 

W. 

94  33  44 

9976 

96  20  19 

9981 

98    6  46 

9966 

99  53    6 

9901 

Saturn 

W. 

64  40  26 

9998 

66  26  28 

9303 

68  12  23 

9307 

69  58  12 

9313 

Pollux 

W. 

51  44  41 

9415 

53  27  55 

9413 

55  11  11 

9413 

56  54  27 

9414 

Sun 

E. 

30    1  33 

9506 

28  22  33 

9608 

26  43  41 

960O 

25    4  58 

9616 

9 

Sun 

W. 

2]  18  41 

9054 

22  49  52 

9067 

24  20  46 

8881 

25  51  22 

9906 

Antares 

E. 

31  19  17 

8846 

29  45  49 

9687 

28  13  13 

8091 

26  41  34 

9081 

a  AquileB 

E. 

81  32  35 

3039 

80    3  10 

3057 

78  34    8 

3078 

77    5  31 

3008 

10 

Sun 

W. 

33  19  53 

3060 

34  48  40 

3084 

36  17    9 

3000 

37  45  20 

3114 

aAquil» 

E. 

69  48  52 

3911 

68  22  56 

3936 

66  57  30 

3909 

65  32  34 

3889 

Fomalhaut 

E. 

102    7    2 

3004 

100  38  45 

3104 

99  10  40 

3114 

97  42  48 

3196 

U 

Sun 

W. 

45    1  47 

3187 

46  28  12 

3900 

47  54  21 

3814 

49  20  13 

3998 

a  AquileB 

E. 

58  36  18 

3445 

57  14  52 

3480 

55  54    6 

3517 

54  34    1 

3555 

Fomalhaut 

E. 

90  27    3 

3188 

89    0  39 

3901 

87  34  31 

3915 

86    8  40 

3990 

12 

Sun 

W. 

56  25  39 

3893 

57  49  59 

3304 

59  14    6 

3315 

60  38    0 

3396 

aAquilsB 

E. 

48    4  59 

3788 

46  49  44 

3843 

45  35  26 

3003 

44  22    9 

3967 

Fomalhaut 

E. 

79    335 

3309 

77  39  26 

3317 

76  15  34 

3333 

74  52    1 

3340 

13 

Sun 

W. 

67  34  25 

3375 

68  57  10 

3385 

70  19  44 

3303 

71  42    8 

3401 

Venhs 

W. 

27  a-}  21 

3571 

28  52  27 

3570 

30  11  34 

3560 

31  30  42 

3570 

a  AquikB 

E. 

38  33  22 

4380 

37  27  43 

4488 

36  23  40 

4607 

a5  21  21 

4739 

Fomalhaut 

E. 

67  58  54 

3433 

66  37  15 

3451 

65  15  56 

3460 

63  54  57 

3487 

aPegaai 

E. 

82  15    9 

3950 

80  49  59 

3950 

79  25    0 

3970 

78    0  13 

3970 

14 

Sun 

W. 

78  32    9 

3439 

79  53  49 

3437 

81  15  24 

3440 

82  36  55 

3445 

Vewus 

W. 

38    6    8 

3576 

39  25    9 

3576 

40  44    9 

3577 

42    3    8 

3577 

Anlares 

W. 

33  30  14 

3940 

34  55  25 

3830 

36  20  48 

3931 

37  46  21 

3993 

Fomalhaut 

E. 

57  15  28 

3509 

55  56  45 

3615 

54  38  27 

3640 

53  20  36 

3667 

aPegaai 

£. 

70  59    9 

3398 

69  35  30 

3338 

68  12    2 

3347 

66  48  45 

3358 

12 
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LUNAR  DISTANCES. 

1 

p.  L. 

P.L. 

P.L. 

P.L. 

Name  nod  Diraotlon  1 

Noon. 

of 

mh. 

of 

Vin. 

of 

IXJ^ 

of 

of  Object. 

Diff. 

Dlff. 

Diir. 

Dlff. 

15 

Suif 

W. 

83  58  2\ 

3447 

85  19  44 

3450 

86  41'    4 

3453 

88    2  21 

3454 

Vewus 

W. 

43  22    7 

3S7t< 

44  41     5 

3578 

46    0    3 

3578 

47  19    1 

3577 

An  tares 

w. 

39  12    3 

3916 

40  37  53 

3909 

42    3  51 

3903 

43  29  57 

3197 

Fomalhnut 

E. 

52    3  14 

3694 

50  46  21 

3794 

49  29  59 

3755 

48  14  10 

3790 

a  Fegasi 

E. 

05  25  40 

3367 

64    2  46 

3378 

62  40    4 

3388 

61  17  34 

3398 

16 

Suit 

W. 

94  48  33 

3454 

96    9  49 

3453 

97  31     6 

3450 

98  52  26 

3447 

Venus 

W. 

53  54    9 

3569 

55  13  17 

3566 

56  32  28 

3963 

57  51  43 

3558 

Aiitnrps 

W. 

50  42    5 

3170 

52    8  50 

3164 

5:)  35  42 

3158 

55    2  41 

3153 

Fomalhaiit 

E. 

42    4  51 

4007 

40  53  18 

4063 

39  42  40 

4196 

38  33    3 

4195 

a  Pegasi 
a  Arietis 

E. 

54  28    7 

3457 

53    6  55 

3471 

51  45  58 

3485 

50  25  17 

3501 

E. 

97    2  27 

3190 

95  36    6 

3188 

94    9  43 

3186 

92  43  17 

3163 

17 

Suif 

W. 

105  40    4 

3496 

107    1  51 

3490 

108  23  45 

3414 

109  45  46 

3408 

Vekus 

W. 

64  29  14 

3533 

a5  49    2 

3595 

67    8  58 

3519 

68  29    1 

Sill 

Antares 

W. 

62  19  24 

3)19 

63  47  10 

3113 

65  15    4 

3105 

66  43    8 

3007 

a  Peffasi 
a  Arietis 

E. 

43  46  47 

3604 

42  28  17 

3631 

41  10  16 

3669 

39  52  48 

3005 

E. 

85  30    6 

3163 

84    3  13 

3159 

82  36  15 

3153 

81    9  10 

3148 

18 

Suit 

W. 

116  37  53 

3367 

118    0  47 

3358 

119  23  52 

3348 

120  47    8 

3338 

Venus 

W. 

75  11  3:) 

3468 

76  32  33 

3457 

77  53  45 

3447 

79  15    8 

3437 

Antares 

W. 

74    5  57 

3053 

75  35    4 

3043 

77    4  23 

3034 

78  33  54 

3093 

a  Arietis 

£. 

TS  52    5 

3118 

72  24  17 

3119 

70  56  22 

3105 

69  28  19 

3098 

Alflebaran 

E. 

106  26    2 

9968 

104  55  34 

9979 

103  24  55 

9970 

101  54    5 

9969 

19 

Sun 

W. 

127  46  28 

3983 

129  10  59 

3971 

130  35  44 

3959 

132    0  44 

3947 

Venus 

W. 

86    5  12 

3370 

87  27  53 

3365 

88  50  49 

3353 

90  13  59 

3339 

Antares 

W. 

86    4  46 

9969 

87  ,35  38 

9056 

89    6  44 

9946 

90  38    5 

9934 

n  Aq^iii]» 
a  Arietis 

W. 

42  19    0 

3963 

43  31  16 

3893 

44  44  43 

38S8 

45  59  16 

3768 

E. 

62    5  56 

3064 

60  37    2 

3057 

59    8    0 

3051 

57  38  50 

3045 

Aldebaran 

E. 

94  16  48 

9909 

92  44  40 

9897 

91  12  17 

9885 

89  39  39 

9873 

90 

Venus 

W. 

97  13  42 

3979 

98  38  26 

3958 

100    3  27 

3944 

101  28  44 

3930 

a  Aquilie 

W. 

52  26  30 

3591 

53  46  31 

3480 

55    7  18 

3441 

56  28  48 

3404 

a  Arietis 

E. 

50  11  17 

3091 

48  41  30 

3018 

47  11  40 

3016 

45  41  47 

3016 

Aldebaran 

£. 

81  52  a5 

9811 

80  18  21 

9798 

78  43  50 

9785 

77    9    2 

9T71 

21 

a  Aquilse 

W. 

63  26  13 

3944 

64  51  30 

3916 

66  17  20 

3190 

67  43  41 

3164 

Fomalhaut 

W. 

33  25  55 

4179 

34  34  48 

4041 

35  45  47 

3993 

36  58  43 

3819 

a  Arietis 

E. 

38  12  55 

3040 

36  43  32 

3053 

35  14  25 

3069 

33  45  38 

3091 

Aldebaran 

E. 

69  10  35 

9704 

67  34    0 

9680 

65  57    6 

9676 

64  19  54 

9663 

Saturn 

E. 

99  18  33 

9714 

97  42  12 

9701 

96    533 

9687 

94  28  35 

9679 

22 

a  AquilsB 

W. 

75    2  42 

3069 

76  31  50 

3034 

78    1  21 

3015 

79  31  15 

9997 

Fomalhaut 

W. 

43  27  39 

3499 

44  49  31 

3369 

46  12  31 

3306 

47  36  35 

3955 

a  Peirasi 

W. 

28  47  35 

3856 

30    1  39 

3793 

31   18    2 

3605 

32  36  31 

3501 

Aldebaran 

E. 

56    9  19 

9595 

54  30  17 

9589 

52  50  57 

9569 

51   11  19 

9556 

Saturn 

E. 

86  19    8 

9605 

84  40  20 

9599 

83    1  14 

9579 

81  21  50 

9566 

23 

Fomalhaut 

W. 

54  50  42 

3049 

56  19  54 

3015 

57  49  48 

9085 

59  20  20 

9956 

a  Pegnsi 

W. 

39  34    3 

3131 

41    1  a^ 

3077 

42  30  13 

3099 

43  59  50 

9984 

Aldebaran 

E. 

42  48  48 

9495 

41     7  28 

9483 

39  25  51 

9471 

37  43  57 

9460 

XVL 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

\ 

b 

P.L. 

P.L. 

P.L. 

P.L. 

Kame  and  Direction 

Midnight. 

of 

XVh. 

of 

XVIUh. 

of 

XXlk. 

of 

^ 

of  Objeob, 

DIff. 

Diff. 

DIff. 

Dlff. 

15 

SCN 

W. 

8(>23  36 

3455 

90  44  5Q 

3455 

92    6    4 

3455 

93^27  iS 

3454 

Veuds 

W 

48  38    0 

3576 

49  57    0 

3576 

.51  16     1 

^74 

52  :)5    4 

3579 

Antares 

w. 

44  56  10 

3199 

46  22  29 

3186 

47  48  55 

3181 

49  15  27 

3176 

Fomalhaut 

E. 

46  58  57 

3885 

45  44  21 

3865 

44  30  26 

3909 

43  17  15 

3956 

a  Pegasi 

£. 

59  55  15 

3409 

58  33    9 

3490 

57  11  15 

3431 

55  49  34 

3444 

16 

Sun 

W. 

100  13  49 

3444 

101  35  16 

3440 

102  56  47 

3436 

104  18  23 

3431 

Venus 

W. 

59  11    3 

3554 

60  30  28 

3549 

61  49  58 

3545 

63    9.33 

3539 

Antares 

W. 

56  29  46 

3147 

57  56  59 

3141 

59  24  19 

3134 

60  51  47 

3197 

Fomalhaut 

E. 

37  24  32 

4371 

36  17  13 

4358 

35  11  14 

4455 

34    6  42 

4564 

a  Pegasi 

E. 

49    4  54 

3518 

47  44  50 

3536 

4()  25    6 

3556 

45    5  44 

3579 

a  Arietis 

E. 

91  16  47 

3J79 

89  50  13 

3176 

88  23  35 

3179 

86  56  53 

3168 

17 

Suw 

W. 

111     7  54 

3400 

112  30  10 

3393 

113  52  35 

3385 

115  15    9 

3376 

Venus 

W. 

69  49  13 

3503 

71     9  34 

3495 

72  30    4 

3487 

73  50  43 

3477 

Autares 

W. 

68  n  21 

3060 

69  39  44 

3060 

71    8  18 

3073 

72  37    2 

3063 

a  Pegasi 

E. 

38  35  56 

3734 

37  19  45 

3779 

36    4  21 

38B9 

34  49  49 

3886 

a  Arietis 

E. 

79  41  59 

3143 

78  14  41 

3138 

76  47  17 

3131 

75  19  45 

3J94 

18 

Sun 

W. 

122  10  35 

33S8 

123  34  14 

3317 

124  58    6 

3306 

126  22  10 

3994 

Venus 

W. 

80  36  43 

3495 

81  58  31 

3414 

8:)  20  31 

3403 

84  42  45 

3391 

Antares 

W. 

80    338 

3013 

81  33  35 

3009 

a3    3  45 

9991 

84  34    9 

9981 

a  Arietis 

E. 

68    0    7 

3091 

66  31  47 

3084 

65    3  18 

3078 

63  34  41 

3071 

Aldebanm 

E. 

100  23    4 

8961 

98  51  50 

9941 

97  20  23 

8930 

95  48  42 

W» 

19 

Sun 

W. 

133  25  58 

3834 

134  51  27 

3981 

136  17  11 

3806 

137  43  11 

3195 

Venus 

W. 

91  37  25 

3396 

93    1    6 

3313 

94  25    2 

3300 

95  49  14 

3886 

Antares 

W 

92    9  41 

8989 

93  41  32 

9900 

95  13  39 

9807 

96  46    2 

9885 

a  AqiiilflB 

W. 

47  14  51 

3719 

48  31  25 

3660 

49  48  55 

3611 

51    7  17 

3565 

a  Arietis 

E. 

56    9  33 

3039 

54  40    8 

3034 

53  10  37 

3099 

51  41     0 

3094 

« 

Aldebaran 

E. 

88    6  46 

9809 

86  33  38 

9849 

85    0  14 

9836 

83  26  33 

9893 

20 

Venus 

W. 

102  54  18 

3915 

104  20    9 

3901 

105  46  17 

3187 

107  12  42 

3173 

aAquilfe 

W. 

57  51     0 

3369 

59  13  52 

3335 

60  37  23 

3304 

62    1  30 

3373 

a  Arietis 

E. 

44  11  54 

3017 

42  42    2 

3019 

41  12  13 

3094 

39  42  30 

3030 

Aldebanm 

E. 

75  33  56 

9757 

73  58  32 

9744 

72  22  51 

9731 

70  46  52 

9717 

21 

a  Aquils 

W. 

69  10  33 

3140 

70  37  54 

3117 

72    5  43 

3005 

73  33  59 

3073 

Fomalhaut 

W. 

38  13  26 

3794 

3<)29  48 

3637 

40  47  42 

3559 

42    7    1 

3488 

a  Arietis 

E. 

32  17  17 

3117 

30  49  28 

3151 

29  22  20 

3193 

27  56    3 

3946 

Aldebanm 

E. 

62  42  24 

9649 

61    4  35 

9635 

59  26  28 

9699 

57  48    3 

9608 

Saturn 

£. 

92  51  18 

9659 

91  13  43 

9646 

89  35  50 

9639 

87  57  38 

9618 

22 

a  Aquilce 

W. 

81     1  32 

9980 

82  32  10 

9066 

84    3    7 

9950 

85  34  23 

9936 

Fomalhaut 

VV. 

49    1  39 

3906 

50  27  39 

3163 

51  54  32 

3193 

53  22  14 

3085 

a  Pegasi 
Aldebanm 

W. 

33  56  54 

3410 

35  18  59 

3398 

36  42  38 

3955 

38    7  42 

3190 

E. 

49  31  24 

9543 

47  51  11 

9530 

46  10  40 

9518 

44  29  52 

9507 

Saturn 

E. 

79  42    8 

9553 

78    2    9 

9541 

76  21  53 

9598 

74  41  19 

9517 

23 

Fomalhaut 

W. 

60  51  28 

9998 

62  23  11 

9903 

63  55  26 

9860 

&i  28  11 

9857 

a  Pegasi 

W. 

45  30  23 

9943 

47     1  47 

9906 

48  33  58 

9871 

50    6  54 

9840 

Aldebanm 

E. 

36    1  47 

9449 

34  19  22 

9438 

32  36  42 

9499 

30  53  48 

9419 
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6BEENWIGH  MEAN  TIME. 

LUNAR  DISTANCES. 

J 

P.L. 

P.L. 

P.L. 

P.L. 

Name  And  Direotion   1 

Noon. 

of 

np^ 

of 

VP». 

of 

IXJ^ 

of 

of  Object. 

Diir. 

Diff. 

Dur. 

Diff. 

33 

Saturn 

E. 

73    0  29 

9904 

7f  19  22 

9493 

69  37  59 

9469 

6?  56  21 

9471 

PoUuz 

E. 

86  36  35 

8M0 

84  57  12 

9500 

83  17  34 

9556 

81  37  41 

9547 

24 

Fomalhaut 

W. 

67    I  25 

9C06 

68  35    6 

9610 

70    9  13 

9796 

71  43  43 

97m 

a  Pegasi 

W. 

51  40  30 

sen 

53  14  44 

9763 

54  49  34 

9756 

56  24  57 

9735 

Saturn 

E. 

59  24  26 

9499 

57  41  22 

9419 

55  58    5 

9403 

54  14  35 

8305 

Pollux 

E. 

73  14  49 

9609 

71  33  39 

9494 

69  52  18 

9467 

68  10  46 

9400 

35 

Fomalhaut 

W. 

79  41  16 

9714 

81  17  37 

9704 

82  54  12 

9004 

84  31     0 

9080 

aPegaai 

W. 

64  28  54 

9641 

66    653 

9097 

67  45  11 

9013 

69  23  48 

9001 

Satork 

E. 

45  34  24 

9309 

43  49  54 

9350 

42    5  16 

9359 

40  20  32 

9347 

Pollux 

E. 

59  41  12 

9458 

57  59    0 

9456 

56  16  45 

9455 

54  34  28 

9455 

Mars 

E. 

89  45  12 

9S97 

88    4  37 

9590 

86  23  52 

9514 

84  42  58 

9507 

Regulus 

E. 

95  22  40 

8347 

93  37  49 

9340 

91  52  48 

9333 

90    7  37 

9997 

26 

aPegaai 
a  Arietifl 

W. 

77  40  44 

9553 

79  20  44 

9545 

81    0  54 

9539 

82  41  13 

9534 

W. 

34  12    6 

9061 

35  49  11 

9040 

37  27    4 

9015 

39    5  39 

9586 

Saturn 

E. 

31  »>  37 

9337 

29  50  32 

9338 

28    5  28 

9340 

26  20  27 

9344 

Pollux 

E. 

46    3  24 

9400 

44  21  27 

9476 

42  39  40 

9485 

40  58    6 

9490 

Mars 

E. 

76  16  24 

9461 

74  34  44 

9477 

72  52  59 

9473 

71  11    8 

9470 

Regulus 

E. 

81  19  41 

9309 

79  33  45 

9996 

77  47  43 

9994 

76    1  35 

9991 

27 

a  Arietia 

W. 

47  26  38 

9401 

49    8    4 

9476 

50  49  48 

9407 

52  31  47 

9456 

Mars 

E. 

62  40  51 

9456 

60  58  39 

9457 

59  16  25 

9450 

57  34  10 

9455 

Reguliia 

E. 

67    9  56 

9960 

65  23  27 

9979 

63  36  56 

99n 

61  50  23 

9976 

Jupiter 

E. 

95  20  45 

9333 

93  35  34 

9331 

91  50  20 

9330 

90    5    4 

9996 

Sun 

E. 

132  49    5 

9009 

131  10  13 

9509 

129  31  17 

9597 

127  52  18 

9580 

28 

a  Arietia 

W. 

61     4  46 

9499 

62  47  49 

9416 

64  30  58 

9414 

66  14  13 

9411 

Aldebaran 

W. 

27  11  a3 

9970 

28  58  17 

9970 

30  45    1 

9970 

32  31  45 

9970 

Mars 

E. 

49    2  52 

9456 

47  20  40 

9400 

45  38  30 

9401 

43  56  22 

9409 

Regulus 

E. 

52  57  27 

9977 

51  10  53 

9977 

49  24  20 

9979 

47  37  49 

9960 

Jupiter 

E. 

81  18  28 

9397 

79  33    8 

9398 

77  47  49 

9398 

76    2  31 

9389 

Sun 

£. 

119  37    4 

9503 

117  58    0 

9583 

116  18  56 

9504 

114  39  53 

8504 

29 

aArietis 

W. 

74  51  15 

9404 

76  34  44 

9404 

78  18  13 

9404 

80    1  42 

9405 

Aldebaran 

W. 

41  25    0 

9976 

43  11  32 

9979 

44  58    2 

9981 

46  44  29 

9983 

Mars 

E. 

35  26  38 

9461 

33  44  58 

9466 

32    3  25 

9499 

30  22    0 

9496 

Regulus 

E. 

38  45  52 

9991 

36  59  39 

9994 

35  13  30 

9907 

33  27  26 

9300 

Jupiter 

E. 

67  16  22 

9336 

65  31   15 

9338 

63  46  11 

9339 

62    1     9 

9349 

Sun 

E. 

106  24  59 

9003 

104  46    7 

9004 

103    7  18 

9600 

101  28  31 

9600 

30 

Aldebaran 

W. 

55  35  51 

9990 

57  21  56 

9300 

59    7  56 

9309 

60  53  52 

8900 

Saturn 

W. 

25  50    5 

9947 

27  34  56 

9944 

29  19  52 

9941 

31     4  52 

9339 

E. 

53  16  53 

9355 

51  32  14 

9356 

49  47  39 

8301 

48    3    8 

8364 

Sun 

E. 

93  15  31 

9083 

91  37    7 

9696 

89  58  47 

9099 

88  20  32 

8633 

31 

Aldebaran 

W. 

69  42  20 

9383 

71  27  46 

9390 

73  13    7 

9331 

74  58  22 

8335 

Saturn 

W. 

39  49  58 

9343 

41  34  55 

9344 

43  19  50 

9947 

45    4  41 

9349 

Pollux 

W. 

28    9    7 

9710 

29  45  34 

9074 

31  22  49 

9645 

33    0  43 

9090 

Jupiter 

K. 

39  21  46 

9369 

37  37  45 

9366 

35  53  50 

8380 

34  10    0 

9394 

Sun 

E. 

80  10  33 

9053 

78  32  50 

9057 

76  55  12 

9600 

75  17  39 

9005 

XVIII. 


OCTOBER,   1885. 


181 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCKR. 

33 

Name  and  Dinoilmi 
of  OlUeet. 

Midnight. 

P.L. 
of 

Diir. 

X\n». 

P.L. 

of 

Dlff. 

xvmh. 

P.L. 
of 
Diff. 

XXlii. 

P.L. 
of 
Dlff. 

Saturn 

E. 

66  14  27 

9400 

64  32  18 

9450 

62  49  55 

9440 

6\    7  17 

9431 

Pollux 

E. 

79  57  38 

S537 

78  17  11 

9597 

76  36  36 

9518 

74  55  48 

9510 

24 

Fomalhaut 

W. 

73  18  35 

8766 

74  53  48 

9»1 

76  29  20 

9738 

78    5  10 

9795 

a  Pegoffi 

W. 

56    0  51 

9713 

59  37  14 

9603 

61  14    3 

9675 

()2  51  17 

9657 

Saturn 

E. 

52  30  53 

9387 

50  47    0 

9380 

49    2  57 

9374 

47  18  45 

9368 

Pollux 

E. 

6629    5 

9475 

64  47  17 

9470 

63    5  22 

9465 

61  23  20 

9461 

95 

Fomalliiut 

W. 

86    7  59 

9679 

87  45    7 

9679 

89  22  24 

9667 

90  59  48 

9663 

aPegasi 

W. 

71    2  42 

9&89 

72  41  52 

9578 

74  21  17 

9560 

76    0  55 

9561 

Saturn 

E. 

38  a5  41 

9344 

36  50  45 

9341 

35    5  45 

9330 

33  20  42 

9337 

Pollux 

E. 

52  52  11 

94&5 

51    9  54 

9457 

49  27  40 

9450 

47  45  29 

9463 

Mars 

E. 

83     J  55 

9509 

81  20  44 

9496 

70  39  25 

9490 

77  57  58 

9485 

Reguhis 

E. 

88  22  17 

9399 

86  36  49 

9817 

84  51  14 

8311 

83    5  31 

9307 

26 

a  Pegasi 

W. 

84  21  39 

9530 

86    2  11 

9595 

87  42  49 

9599 

89  23  31 

9990 

a  Arietis 

W. 

40  44  51 

9563 

42  24  37 

9549 

44    4  52 

9593 

45  45  33 

9506 

Saturn 

E. 

24  35  31 

9349 

22  50  43 

9358 

21    6    8 

9370 

19  21  50 

9887 

Pollux 

E. 

39  16  47 

9510 

37  35  47 

9595 

35  55    9 

9M5 

34  14  58 

9568 

Mars 

E. 

69  29  12 

9467 

67  47  12 

9464 

66    5    8 

9469 

64  23    1 

9460 

Regulus 

E. 

74  15  23 

9980 

72  29    7 

9986 

70  42  47 

9983 

68  56  23 

9961 

37 

a  Arietis 

W. 

54  14    0 

9448 

55  56  26 

9440 

57  39    4 

9433 

59  21  51 

9498 

Mars 

E. 

55  51  54 

9453 

54    938 

9455 

52  27  22 

9455 

50  45    6 

9457 

Regulus 

E. 

60    3  46 

9975 

58  17  12 

9975 

56  30  36 

9976 

54  44     1 

9977 

Jupiter 

E. 

88  19  46 

9398 

86  34  27 

9398 

84  49    8 

9397 

83    3  48 

9397 

Sun 

E. 

126  13  17 

9506 

124  34  15 

9504 

122  55  12 

9503 

121  16    8 

9503 

28 

a  Arietis 

W. 

67  57  32 

9410 

69  40  55 

9407 

71  24  20 

9406 

73    7  47 

9406 

Aldebaran 

W. 

34  18  28 

9979 

36    5    9 

9973 

37  51  48 

9974 

39  38  25 

99:6 

Mars 

E. 

42  14  16 

9465 

40  32  14 

9460 

38  50  17 

9479 

37    8  25 

9476 

Regulus 

E. 

45  51  20 

99(8 

44    4  54 

9983 

42  18  30 

9985 

40  32    9 

9988 

Jupiter 

E. 

74  17  14 

9330 

72  31  58 

9331 

70  46  44 

9333 

69     1  32 

9334 

Sun 

E. 

113    0  50 

9506 

111  21  49 

9507 

109  42  50 

9599 

108    3  53 

9601 

29 

a  Arietis 

W. 

81  45    9 

9407 

a3  28  34 

9408 

85  11  57 

9410 

86  55  17 

9419 

Aldebaran 

W. 

48  30  53 

9986 

50  17  13 

9988 

52    3  30 

9991 

53  49  42 

9904 

Mars 

E. 

28  40  44 

9506 

36  59  39 

9515 

25  18  46 

9595 

23  38    8 

9538 

Regulus 

E. 

31  41  27 

9305 

29  55  35 

9309 

28    9  49 

9315 

26  24  11 

9391 

E. 

60  16  11 

9344 

58  31  16 

9347 

56  46  25 

9349 

55     1  37 

9359 

Sun 

E. 

99  49  48 

9611 

98  11    8 

9614 

96  32  32 

9617 

94  54    0 

9619 

30 

Aldebaran 

W. 

62  39  43 

9309 

64  25  30 

9319 

ee  11  12 

9315 

67  56  49 

9390 

Saturn 

W. 

32  49  54 

9339 

34  34  56 

9339 

36  19  56 

9340 

38    4  5S) 

9349 

Jupiter 

E. 

46  18  41 

9367 

44  34  19 

9371 

42  50    3 

9375 

41    5  52 

9378 

Sun 

E. 

86  42  22 

9637 

85    4  17 

9640 

83  26  17 

9644 

81  48  22 

9049 

31 

Aldebaran 

W. 

76  43  31 

9939 

78  28  34 

9349 

80  13  32 

9346 

81  58  24 

9351 

Saturn 

W. 

46  49  29 

9359 

48  34  13 

9355 

50  18  52 

9350 

52    3  26 

9969 

Pollux 

W. 

34  39  11 

9509 

36  18    7 

95«3 

37  57  25 

9569 

39  37    2 

9558 

Jupiter 

E. 

32  26  16 

9398 

30  42  38 

9409 

28  59    6 

9407 

27  15  41 

9411 

Sun 

E. 

73  40  12 

9670 

72    2  52 

9675 

70  25  ^ 

9680 

68  48  31 

96d4 
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AT  GREENWICH  APPAEENT  NOON. 

t 

1 
•s 

1 

1 

• 

1 

.  THE  smrs 

Sidereal 
Time  of 
Semi- 
diamstw 
Pawing 
Meridian. 

Time, 

to  be 

BabtnMited 

tnm 

Apparent 

Time. 

DlSfor 
IHonr. 

Apparent 
BJsht  Asocntioii. 

Diff.  for 
IHonr. 

Apparent 

Diff.  for 
I  Hour. 

Semi, 
diameter. 

SUN. 

Mon. 

Tues. 

1 

2 
3 

h      m       K 

14  27  22.95 
14  31  18.89 
14  35  15.66 

9.813 
0.848 
9.883 

S.  14  34  53.9 

14  53  55.4 

15  12  42.6 

-47.85 
47.26 
46.65 

16' 
16 
16 

9^92 
10.16 
10.40 

66L99 
67.11 
67.22 

16  19?  10 
16  19.71 
16  19.50 

o'o43 
0.008 
0.086 

Wed. 
Tliur. 
Frid. 

4 
5 
6 

14  39  13.27 
14  43  11.72 
14  47  11.01 

9.918 
9.053 
9.988 

15  31  14.8 

15  49  31.6 

16  7  32.6 

-46.02 
45.37 
44.71 

16  10.64 
16  10.88 
16  11.11 

67.34 
67.46 
67.58 

16  18.45 
16  16.56 
16  13.83 

0061 
0.096 
0.131 

Sat 

SUN. 

Mon. 

7 
8 
9 

14  51  11.14 
14  55  12.11 
14  59  13.93 

10.023 
10.058 
10.093 

16  25  17.5 
16  42  45.9 
16  59  57.2 

-44.03 
43.33 
42.61 

16 
16 
16 

11.34 
11.57 
11.80 

67.70 
67.82 
67.94 

16  10.27 
16    5.86 
16    0.61 

0.166 
0.901 
0.936 

Tues. 
Wed. 
Thur. 

10 
11 
12 

15    3  16.59 
15    7  20.09 
15  11  24.42 

10.128 
10.163 
10.198 

17  16  51.1 
17  33  27.2 
17  49  45.1 

-41.88 
41.13 
40.36 

16 
16 
16 

12.03 
12.26 
12.48 

68.06 
68.18 
68.30 

15  54.52 
15  47.60 
15  39.84 

0.871 
0.306 
0.340 

Frid. 

Sat. 

SUN. 

13 
H 
15 

15  15  29.59 
15  19  35.59 
15  23  42.42 

10.233 
10.268 
10.302 

18    5  44.4 
18  21  24.5 
18  36  45.2 

-39.57 
38.76 
37.94 

16 
16 
16 

12.70 
12.92 
13.14 

68.42 
68.54 
68.66 

15  31.24 
15  21.82 
15  11.58 

0.375 
0.410 
0.444 

Mon. 
Tues. 
Wed. 

16 
17 
18 

15  27  50.07 
15  31  58.54 
15  36    7.82 

10.336 
10.370 
10.404 

18  51  46.1 

19  6  26.8 
19  20  46.9 

-37.11 
36.26 
35.40 

16 
16 
16 

13.36 
13.57 
13.77 

68.77 
68.89 
69.00 

15    0.51 
14  48.63 
14  35.94 

0.478 
0.518 
0.546 

Thur. 

Frid. 

Sat. 

19 
20 
21 

15  40  17.91 
15  44  28.81 
15  48  40.52 

10.438 
10.471 
10.504 

19  34  46.0 

19  48  23.8 

20  1  39.9 

-34.52 
33.62 
32.71 

16 
16 
16 

13.97 
14.17 
14.36 

69.12 
69.23 
69.34 

1422.44 
14    8.13 
13  53.02 

0.580 
0.613 
0.646 

SUN. 

Mon. 

Tues. 

22 
23 
24 

15  52  53.03 

15  57    6.33 

16  1  20.42 

10.537 
10.570 
10.602 

20  14  34.0 
20  27    5.6 
20  39  14.6 

-31.78 
30.84 
29.89 

16 
16 
16 

14.55 
14.73 
14.91 

69.45 
69.56 
69.67 

13  37.11 
13  20.41 
13    2.93 

0.679 
0.718 
0.744 

Wed. 
Thur. 
Frid. 

25 
26 
27 

16     5  35.28 
16    9  50.89 
16  14    7.24 

10.635 
10.666 
10.697 

20  51     0.6 

21  2  23.2 
21  13  22.0 

-28.92 
27.94 
26.95 

16 
16 
16 

15.08 
15.25 
15.41 

69.78 
69.88 
69.98 

12  44.68 
12  25.67 
12    5.92 

0.776 
0.807 
0.838 

Sat. 

SUN. 

Mon. 

28 
29 
30 

16  18  24.33 
16  22  42.14 
16  27    0.65 

10.727 
10.756 
10.785 

21  23  56.9 
21  34    7.4 
21  43  53.4 

-25.94 
24.92 
23.89 

16 
16 
16 

15.57 
15.72 

15.87 

70.07 
70.16 
70.25 

11  45.45 
11  24.26 
11    2.37 

0.668 
0.807 
0.986 

Tues. 

31 

16  31  19.83 

10.812 

S.21  53  14.4 

-22.85 

16 

16.01 

70.34 

10  39.80 

0.953 

KOTS.— The  mean  time  of  sen 
Ibe  slgQ  —  prefixed 

to  the  hot 

r  paesing  may  be  foand  by  si 
irly  change  of  declination  ind 

ibtnoUng  V.l 
ieate*  that  sod 

>  bom  Ua  sidereal  time. 

lUi  deoliDaUona  are  inoieaslDK. 
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AT  GRF.ENW1CH  MEAIT  NOOIT. 

THE 

SUN'S 

1 

1 

•s 

1 

i 

Equation  of 

Time. 
.    to  be 
Added  to 

Mean  Time. 

Diff.  fur 
1  Hoar. 

Sidcraal 

Time, 

or 

Klght  Ascension 

of 

Hean  Sun. 

Apparent 

Diff.  for 
1  Hoar. 

Apparent 
Deolination. 

Diff.  for 
iHoor. 

Sun. 

1 

h      m       8 

14  27  26.62 

9*814 

S.  14  35    7.0 

-47!85 

m       a 
16  19.11 

0.043 

h     m       s 

14  43  44.73 

Mod. 

2 

14  31  21.57 

9.840 

14  54    8.4 

47.26 

16  19.71 

0.008 

14  47  41.28 

Tues. 

3 

14  35  18.35 

9.683 

15  12  55.3 

46.64 

16  19.49 

0.026 

14  51  37.84 

Wed. 

4 

14  39  15.97 

9.9ia 

15  31  27.3 

-46.01 

16  18.43 

0.061 

14  55  34.40 

Thur. 

5 

14  43  14.42 

9.953 

15  49  43.9 

45.36 

16  16.53 

0.096 

14  59  30.95 

Frid. 

6 

14  47  13.71 

9.988 

16    7  44.7 

44.70 

16  13.79 

0.131 

15    3  27.50 

Sat 

7 

14  51  13.84 

10.023 

16  25  29.4 

-44.02 

16  10.22 

0.166 

15    7  24.06 

Sun. 

8 

14  55  14.81 

10.058 

16  42  57.5 

43.32 

16    5.80 

0.201 

15  11  20.61 

Mod. 

9 

14  59  16.62 

10.093 

17    0    8.6 

42.60 

16    0.55 

0.236 

15  15  17.17 

Tues. 

10 

15    3  19.27 

10.128 

17  17    2.2 

-41.87 

15  54.45 

0.271 

15  19  13.72 

Wed. 

11 

15    7  22.76 

10.163 

17  33  38.0 

41.12 

15  47.52 

0.306 

15  23  10.28 

Thur. 

12 

15  11  27.08 

10.197 

17  49  55.6 

40.35 

15  39.75 

0.340 

15  27    6.83 

Frid. 

13 

15  15  32.23 

10.332 

18    5  54.6 

-39.56 

15  31.15 

0.375 

15  31     3.38 

Sat. 

14 

15  19  38.22 

10.267 

18  21  34.4 

38.75 

15  21.72 

0.410 

15  34  59.94 

Sun. 

15 

15  23  45.03 

10.301 

18  36  54.8 

37.93 

15  11.47 

0.444 

15  38  56.50 

Mon. 

16 

15  27  52.66 

10.335 

18  51  55.4 

-37.10 

15    0.39 

0.478 

15  42  53.05 

Tues. 

17 

15  32     1.10 

10.369 

19    6  35.8 

36.25 

14  48.51 

0.512 

15  46  49.61 

Wed. 

16 

15  36  10.35 

10.403 

19  20  55.6 

35.39 

14  35.81 

0.546 

15  50  46.16 

Thur. 

19 

15  40  20.41 

10.437 

19  34  54.3 

-34.51 

14  22.31 

0.580 

15  54  42.72 

Frid. 

20 

15  44  31.28 

10.470 

19  48  31.7 

33.61 

14    7.99 

0.613 

15  58  39.27 

Sat 

21 

15  48  42.96 

10.503 

20     1  47.4 

32.70 

13  52.87 

0.646 

16    2  35.83 

Sun. 

22 

15  52  55.43 

10.536 

20  14  41.2 

-31.77 

13  36.95 

0.679 

16    6  32.38 

Mon. 

23 

15  57    8.68 

10.569 

20  27  12.5 

30.83 

13  20.25 

0.712 

16  10  28.93 

Tues. 

24 

16     1  22.72 

10.601 

20  39  21.1 

29.88 

13    2.77 

0.744 

16  14  25.49 

Wed. 

25 

16    5  37.53 

10.633 

20  51    6.7 

-28.91 

12  44.52 

0.776 

16  18  22.05 

Thur. 

26 

16    9  53.09 

10.664 

21    2  29.0 

27.93 

12  25.51 

0.807 

16  22  18.60 

Frid. 

27 

16*14    9.40 

10.695 

21  13  27.5 

26.94 

12    5.76 

0.838 

16  26  15.16 

Sat 

28 

16  18  26.43 

10.725 

21  24    2.0 

-25.93 

11  45.28 

0.868 

16  30  11.71 

Sun. 

29 

16  22  44.18 

10.754 

21  34  12.2 

24.01 

11  24.09 

0.897 

16  34    8.27 

Mon. 

30 

16  27    2.63 

10.783 

21  43  57.8 

23.88 

11     2.20 

0.926 

16  38    4.83 

Tues. 

31 

16  31  21.75 

10.810 

S.  21  53  18.5 

-22.84 

10  39.63 

0.953 

16  42     1.38 

NOTB.— Th 
Th 
arc 

e  sign  —  prefixed  to  the  hourl 
)  increasing. 

may  be  assumed  the  same  as  t1 
7  change  of  declination  indicate 

liat  for  apparent 
IS  that  south  dec 

noon. 
Unations 

"Dift.  for  1  Hour, 
+  9-.8565* 
(Table  m.) 
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AT  GREENWICH  MEAN  NOON. 

THE  SUN'S 

/ 

1 

1 

1 
1 

1 

togarithn 

of  tbe 

BwlliuTeetor 

of  the 

Xutb. 

DlSfor 
1  Hour. 

UaouTiBM 

of 

Sideraia  Hoao. 

TBUB  LONOITUDB. 

DUr.  for 
IHoar. 

LA.IITm>X. 

X 

X' 

1 

2 
3 

305 
306 
307 

219  15  33"7 

220  15  41.7 

221  15  51.8 

14  55.1 

15  3.0 
15  13.0 

iso'ss 

160.36 
150.45 

-0139 
0.27 
0.14 

9.9964393 
9.9963316 
9.9962245 

-46.1 
44.8 
44.5 

9  14  44.13 
9  10  46.23 
9    6  52.32 

4 
5 
6 

308 
309 
310 

222  16    3.9 

223  16  18.1 

224  16  34.2 

15  25.1 
15  39.1 
15  55.0 

150.54 
150.63 
150.70 

-0.01 

+  0.11 

0.21 

9.9961181 
9.9960123 
9.9959072 

-44.9 

43.9 
43.7 

9    2  56.42 
6  59    0.51 
8  55    4.60 

7 
8 
9 

311 
312 
313 

225  16  52.0 

226  17  11.5 

227  17  82.7 

16  12.7 
16  82.1 
16  53.2 

160.78 
150.85 
150.98 

+  0.30 
0.35 
0.36 

9.9956027 
9.9956968 
9.9955955 

-43  5 
43.9 
49.9 

8  51    8.69 
8  47  12.76 
8  43  16.87 

10 
11 
12 

314 
315 
316 

228  17  55.4 

229  16  19.6 

230  18  45.3 

17  15.8 
17  39.9 
16    5.4 

160.98 
151.05 
151.11 

+  0.86 
0.32 
0.26 

9.9954930 
9.9958913 
9.9952906 

-49.5 
49.1 
41.7 

8  39  20.96 
8  35  25.06 
8  31  29.15 

13 
14 
15 

317 
318 
319 

231  19  12.3 

232  19  40.7 

233  20  10.4 

18  32.3 

19  0.6 
19  80.1 

151.16 
151.81 
151.96 

+  0.16 
+  0.06 
-0.07 

9.9951910 
9.9950927 
9.9949958 

-41.9 
40.7 
40.1 

8  27  33.24 
8  23  37.33 
8  19  41.42 

16 
17 

18 

320 
321 
322 

234  20  41.4 

235  21  13.6 

236  21  47.1 

20    0.9 

20  83.0 

21  6.4 

151.31 
151.36 
151.49 

-0.21 
0.34 
0.47 

9.9949005 
9.9948070 
9.9947153 

-39.4 
38.6 
37.8 

8  15  45.51 
8  11  49.60 
8    7  58.69 

19 
20 
21 

323 
324 
325 

237  22  21.8 

238  22  57.8 

239  23  35.1 

21  41.0 

22  16.8 
22  53.9 

161.47 
151.53 
151.50 

-0.60 
0.70 
0.79 

9.9946256 
9.9945380 
9.9944526 

-36.9 
36.0 
35.1 

8    3  57.76 
8    0     1.87 
7  56    5.96 

22 
23 
24 

326 
327 
328 

240  24  13.8 

241  24  54.0 

242  25  35.6 

23  32.5 

24  12.6 
24  54.1 

161.65 
161.71 
161.77 

-0.85 
0.86 
0.86 

9.9943695 
9.9942687 
9.99^108 

-34.1 
33.9 
33.9 

7  52  10.05 
7  48  14.14 
7  44  18.28 

25 
26 
27 

329 
330 
331 

243  26  18.6 

244  27    3.1 

245  27  49.1 

25  36.9 

26  21.2 

27  7.1 

151.83 
151.80 
151.95 

-0.81 
0.76 
0.66 

9.9941842 
9.9940601 
9.9939861 

-31.3 
30.4 
99.5 

7  40  22.82 
7  36  26.41 
7  82  30.50 

28 
29 
30 

332 
333 
334 

246  28  36.6 

247  29  25.6 

248  30  16.1 

27  54.5 

28  43.4 

29  33.7 

169.01 
159.07 
159.13 

-0.55 
0.43 
0.31 

9.9939182 
9.9938504 
9.9937846 

-8a7 
37.9 
97.1 

7  28  84.59 
7  24  38.68 
7  20  42.77 

31 

335 

249  81    8.0 

80  25.4 

159.19 

-0.17 

9.9937206 

-96.4 

7  16  46.86 

KoR^Tba 
the 

munbanln  oohmm 
mean  equinox  of  Jai 

raaiy  0<.0. 

totlMtn 

•  •qniaoz  of  the  date;  in  oolm 

■mX'.to 

DUC  for  1  Honr, 
—  9'.8296. 
(Table  n.) 
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6BEENWICH  MEAN  TIME. 

THE 

MOON'S 

1 

SBMIDIAIfBTBB. 

HOBIZOMTAL  PASAIXAX 

UPPER  TRAKSIT. 

▲OB. 

KOOL 

MMnlglit. 

Vo<D. 

DIff.  ftor 
IHoor. 

UMni^t. 

DUr.  for 
IHonr. 

Meridluiof 
Oreenwioh. 

ma.  ibr 

1  Hoar. 

Noon. 

1 
2 
8 

16    3.3 
15  58.2 
15  52.2 

16    019 
15  55.3 
15  48.8 

58'  48'!6 
58  80.0 
58    7.9 

-0.69 
0.85 
1.00 

58' 39:8 
58  19.4 
57  55.4 

-0.77 
0.99 
1.07 

h         B 

20  11.5 

21  1.8 
21  51.3 

9.19 

9.07 
9.05 

24.2 
25.2 
26.2 

4 
5 
6 

15  45.2 
15  87.2 
15  28.6 

15  41.8 
15  33.0 
15  24.2 

57  42.1 
57  12.9 
56  41.3 

-  1.14 
1.97 
1.35 

67  27.9 
56  57.4 
56  25.0 

-1.91 
1.39 
1.37 

22  40.4 

23  29.6 
6 

9.05 
9.05 

27.2 
28.2 
29.2 

7 
8 
9 

15  19.7 
15  10.9 
15    2.8 

15  15.3 
15    6.7 
14  59.2 

56    8.5 
55  36.2 
55    6.4 

-1.37 
1.31 
1.15 

55  52.2 
55  20.8 
54  53.1 

-  1.35 
1.94 
1.05 

0  18.9 

1  8.5 
1  57.9 

9.06 
9.06 
9.05 

0.6 
1.6 
2.6 

10 
11 
12 

14  55.9 
14  50.9 
14  48.0 

14  53.1 
14  49.1 
14  47.5 

54  41.2 
54  22.6 
54  12.1 

-0.93 

0.62 

-0.«4 

54  30.9 
54  16.2 
54  10.4 

-  0.78 

0.44 

-0.03 

2  46.8 

3  34.9 

4  22.0 

9.09 
1.98 
1.93 

8.6 
4.6 
5.6 

13 
14 
15 

14  47.8 
14  50.3 
14  55.7 

14  48.7 
14  52.7 
14  59.5 

54  11.2 
54  20.6 
54  40:4 

+  0.18 
0.61 
1.04 

54  14.6 
54  29.2 
54  54.2 

•1-0.39 
0.89 
1.95 

5    7.9 

5  52.8 

6  37.2 

1.89 
1.86 
1.85 

6.6 
7.6 
8.6 

16 
17 

18 

15    3.9 
15  14.4 
15  26.8 

15    8.9 
15  20.4 
15  33.5 

55  10.3 

55  49.1 

56  34.6 

+  1.43 
1.77 
1.99 

55  28.7 

56  11.2 
56  59.1 

+  1.61 
1.90 
9.06 

7  21.6 

8  6.7 
8  53.1 

1.86 
1.90 
1.97 

9.6 
10.6 
11.6 

19 
20 
21 

15  40.3 
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GBEBNWICH  MBAIf  TIMB. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 
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GBEENWICH  MEATT  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 
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9.4340 

14  41  43.1 

7.068 

14 

10  33  12.93 

9.9410 

7  39  55.3 

10.080 

15 

8  4:)  34.39 

9.4800 

14  34  37.3 

7.148 

15 

10  35  27.28 

9.9375 

7  39  49.3 

10.116 

16 

8  46    0.06 

9.4957 

14  37  36.1 

7.831 

16 

10  37  41.43 

9.9341 

7  19  41.3 

10.150 

17 

8  48  35.48 

9.4916 

14  20    9.6 

7.319 

17 

10  39  55.38 

9J9306 

7    9  31.3 

10.188 

18 

8  50  50.65 

9.4174 

14  12  47.8 

7.406 

18 

10  42    9.13 

9.9975 

6  59  19.4 

10.914 

19 

8  53  15.57 

9.4139 

14    5  20.9 

7.491 

19 

10  44  22.68 

9J9949 

6  49    5.6 

10.945 

30 

8  55  40.34 

9.4001 

13  57  48J) 

7.576 

30 

10  46  36.03 

9J9900 

6  38  50.0 

10.975 

31 

8  58    4.66 

9.4040 

13  50  11.8 

7.668 

31 

10  48  49.18 

9.9176 

6  38  33.6 

10J04 

33 

9    0  38.8:3 

9.4007 

13  42  29.8 

7.741 

33 

10  51    2.14 

9.9144 

6  18  13.5 

10.339 

33 

9    3  53.75 

9.3966 

13  34  42.9 

7.889 

33 

10  53  14.91 

9.9113 

6    7  53.8 

10.356 

34 

9    5  16.41 

9.3883 

N.13  26  51.1 

7.909 

34 

10  55  27.49 

9.9069 

N.  5  57  30.5 

10.384 
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GEEBNWICH  MEAN  TIME. 


THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION, 


Hoar. 


Right  AscenaioiL 


Dliffor 
iMinate. 


DeolfamtioiL 


Diir.for 
iMinnte. 


Hoar. 


Right  Aaoension. 


Diff.for 
IMinate. 


Deoliwateii. 


IMinate. 


0 

1 

2 

S 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


h  m 
10  55 
10  57 

10  59 

11  2 


SUNDAY  29. 


N. 


11 
11 
11 
11 
11 
11 


11  17 

11  19 

11  21 

11  23 

II  26 

11  28 

11  30 

11  32 

11  34 

11  36 

11  39 

11  41 

11  43 

11  45 


8 

• 

27.49 

9.9069 

39.89 

9.9059 

52.11 

9.9081 

4.14 

9.190i 

laoo 

9.1909 

27.68 

9.1033 

39.19 

9.1904 

50.53 

9.l8n 

1.71 

9.1849 

1^72 

9.1899 

2;i57 

9.1795 

34.26 

9.1768 

44.79 

9.1742 

55.17 

9.1717 

5.40 

9.1609 

15.48 

9.1667 

25.41 

9.1643 

35.20 

9.1690 

44.85 

9.1597 

54.36 

9.1574 

3.74 

9.1559 

12.99 

9.1531 

22.11 

9.1510 

31.11 

9.1489 

N. 


MONDAY  30. 


5  57  30.5 

10.384 

5  47    6.7 

10.408 

5  36  41.5 

10.439 

5  26  14.9 

10.454 

5  15  47.0 

10.475 

5    5  17.9 

10.496 

4  54  47.5 

10.516 

4  44  16.0 

10.533 

4  33  43.5 

10.550 

4  23  10.0 

10.567 

4  12  35.5 

10.589 

4    2    0.1 

10.597 

3  51  23.9 

10.610 

3  40  46.9 

10.699 

3  30    9.2 

10.633 

3  19  30.9 

10UM3 

3    8  52.0 

10.653 

2  58  12.5 

10.061 

2  47  32.6 

10.668 

2  36  52.3 

10.675 

2  26  11.6 

10.681 

2  15  30.6 

ioaw5 

2    4  49.4 

10.680 

1  54    7.9 

10U»9 

11 
11 
II 
It 
11 
11 

12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 


47  39.98 
49  48.73 
51  57.36 
54  5.88 
56  14.28 
58  22.57 
0  30.76 
2  38.85 
4  4a&3 
6  54.71 
9  2.50 
II  10.20 
13  17.80 
15  25.32 
17  32.75 
19  40.10 
21  47;}7 
23  54.56 
26  1.68 
28  8.72 
30  15.70 
32  22.61 
34  29.46 
36  36.24 
38  42.96 


9.1466 
9.1448 
9.1490 
9.1410 
9.1301 
9.1373 
9.1356 
9.1339 
9.1399 
9.1306 
9.1991 
9.1975 
9.1960 
9.1946 
9.19')3 
9.1918 
9.1905 
9.1199 
9.1180 
9.1166 
9.1157 
9.1147 
9.1136 
9.1195 
9.1II6 


N. 


8. 


1  43  26.3 
1  32  44.6 
1  22  3.0 
1  II  21.4 
1  0  39.9 
0  49  58.6 
0  39  17.4 
0  26  36.5 
0  17  55.9 
0  7  15.7 
0  3  24.1 
0  14  3.5 
0  24  42.3 
0  35  20.5 
0  45  58.1 

0  56  35.0 

1  7  11.2 
1  17  4a5 
1  28  21.0 
1  38  54.6 
1  49  27.2 

1  59  58.9 

2  10  29.5 
2  20  59.0 
2  31  27.4 


TUESDAY,  DEOEMBEB  1. 


h    m      8       I 
12  38  42.96  | 


9J116  [a  2°3l'27!4|    io.'4<3 


PHASES  OF  THE  MOOK 


d 
6 


h  m 

•  New  Moon     November  6      9  2.7 

}>  First  Quarter     ...    14      9  59.6 

O  Full  Moon     ....    21    21  39.3 

(C  Lost  Quaiter.    ...    28    13  57.1 


0.694 
10.694 
0.603 
,0.699 


0.687 
10.684 
10.679 
10.673 
10.667 
10.600 
.659 
10.649 
10.639 
10.691 
10.609 
0.506 
0.5^ 
0.567 
0.559 
0.536 
0.519 
10.501 
10.483 
0.463 


(C  Apogee. 
C  Perigee. 


November 


d 
12 
24 


h 

14J2 

&6 


13 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Name  and  Diraetlon 
of  Oldeot. 

Noon. 

P.L. 

of 

Diff. 

lUh. 

P.L. 
of 

Diir. 

VIk. 

P.L. 
of 
Diff. 

UD^' 

P.  L. 

of 

Diff. 

i 

Aldebaran 
Saturn 
Pollux 
Sun 

W. 
W. 

w. 

E. 

83  43    9 
53  47  56 
41  16  55 
67  11  30 

93S5 
9365 
S548 
9680 

85  27  48 
55  32  21 
42  57     1 
65  34  36 

9360 
9360 
9540 
9685 

87  12  20 
57  16  40 
44  37  18 
63  57  50 

9364 
9373 
9534 

9701 

88  56'4(i 
59    0  64 
46  17  44 
62  21  11 

9300 
9377 
9530 
9706 

2 

Aldebaran 

Saturn 

Pollux 

Sun 

W. 
W. 
W. 
E. 

IW'  37    9 
67  40  30 
54  41     3 
54  19  50 

9385 
9400 
9690 
9736 

99  20  51 
69  24    5 
5fi  21  48 
52  43  58 

9401 
9405 
9580 
9743 

101    4  25 
71    7  32 
58    2  33 
51    8  15 

9406 
9410 
9599 
9750 

102  47  51 
72  50  52 
59  43  16 
49  32  41 

9411 
9416 
9584 
9757 

3 

Saturn 

Pollux 

Regulus 

Sun 

W. 
W. 

w. 

E. 

81  25  32 
68    6    0 
31  23  5!) 
41  37, 19 

9445 
9540 
9400 
9796 

83    8    2 
69  46  18 
33    6    3 
40    2  46 

9459 
9544 
9465 
9805 

84  50  23 
71  26  30 
34  48    5 
38  28  25 

9468 
9548 
9470 
9814 

86  32  35 
73    6  36 
36  30    0 
36  54  15 

9465 
9553 
9476 
9894 

4 

Saturn 
Pollux 
Regulus 
Sun 

W. 
W. 
W. 
E. 

95     1     7 
81  25    7 
44  57  25 

29    6  48 

9509 
9585 
9500 
9680 

96  42  17 
8:^    4  22 
46  38  26 
27  34    4 

9510 
9503 
9517 
9884 

98  23  17 
84  43  27 

48  19  16 
26    1  37 

9517 
9600 
9595 
9000 

100    4    6 
86  22  22 
49  59  55 
24  29  29 

9596 
9008 
9539 
9995 

8 

Sun 

a  Aquilw 

Fomalhaut 

W. 

E. 
E. 

19  42  30 
57    8  10 
88  48    4 

3967 
3471 
3177 

21     7  20 
55  47  14 
87  21  27 

3968 
3507 
3188 

22  32    8 
54  26  58 
85  55    4 

3979 
3545 
3901 

23  56  52 
53    7  24 

84  28  56 

3976 
3586 

3914 

9 

Sun 

nt  Aquilie 

Fomalhaut 

W. 
E. 
E. 

30  58  51 
46  41  28 
77  22    8 

3319 
3839 
3989 

32  22  49 
45  26  59 
75  57  36 

3319 
3884 
3808 

a'i  46  38 
44  13  33 
74  33  22 

3398 
3050 
3313 

35  10  17 
43     1  13 
73    9  26 

3337 
4031 
3390 

10 

Sun 

Fomalhaut 

aPegasi 

W. 

E. 
E. 

42    6    7 
66  14  30 
80  33  18 

3378 
3416 
3939 

43  28  49 
64  52  32 
79    7  47 

3386 
3436 
3943 

44  51  21 
6:^  30  56 
77  42  29 

3304 
3455 
3955 

46  13  44 
62    9  42 
76  17  25 

3401 
3476 
3066 

11 

Sun 

Fomalhaut 
a  Pegasi 

W. 

E. 
E. 

53    339 
55  29  36 
69  15  20 

S435 
3503 
3394 

54  25  16 
54  10  54 
67  51  36 

3440 
3091 
3335 

55  46  47 
52  52  42 

66  28    5 

3416 
3640 
3347 

57    8  11 
51  35    1 
65    4  48 

3459 
3670 
3350 

12 

Sun 

Fomalhaut 
a  Pegasi 

W. 
E. 
E. 

63  53  56 
45  15  20 
58  12    2 

3470 
3865 
3496 

a5  14  54 
44     1  25 
56  50  15 

3479 
3013 
344J 

66  35  40 
42  48  18 
55  28  45 

8475 
3069 
3456 

67  56  41 
41  36    1 
54    7  32 

3477 
4018 
3479 

13 

Sun 
Venus 
Fomalhaut 
a  Pegasi 
aArietis 

W. 
W. 
E. 
E. 
E. 

74  40  46 
29  49  51 
35  49  55 
47  26  20 
89  27  24 

3477 
3677 
4300 
3560 
3196 

76    1  36 
31     7    2 
34  44  25 
46    7  12 

88    1  10 

3475 
3664 
4499 
3503 
3105 

77  22  28 

32  24  27 

33  40  26 
44  48  30 
86  34  55 

8473 
3651 
4607 
3690 
3103 

78  43  22 
33  42    6 
32  38    7 
43  30  17 

85    8  38 

3471 
3630 
4738 
3640 
3109 

14 

Sun 
Venus 
a  Arietis 
Aldebaran 

W. 
W. 
E. 
E. 

85  28  43 

40  13  28 

77  56  35 

110  34  56 

3451 
3584 
3178 
3053 

86  50    2 

41  32  20 

76  30    0 

109    5  49 

3416 
3573 
3175 
3047 

88  n  27 

42  51  24 

75    3  21 

107  36  a5 

3430 
3569 
3171 
3049 

89  32  59 

44  10  40 

73  36  37 

106    7  14 

3439 

3551 
3167 
3036 

15 

Sun 

W, 

96  22  45 

3391 

97  45  12 

3389 

99    7  49 

3379 

100  30  37 

3369 

XIV. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

is 

of  Object. 

Midnight. 

P.L. 
of 

luir. 

XVh. 

P.L. 

of 

DiiT. 

xvnih 

P.L. 

of 

DiffL 

XXP^. 

P.L. 

of 

Dlff. 

1 

Aldebaran 
Saturn 
Pollux 
Sun 

W. 
W. 

w. 

E. 

90  41    S 
60  45    2 
47  58  16 
60  44  39 

8374 
S381 
9996 
8719 

92  25    17 

62  29    4 
49  38  53 
59    8  15 

9379 
9366 
9593 
9717 

94    922 
64  12  59 
51  19  34 
57  31  58 

9384 

9390 
9591 
9794 

95  53  19 
65  56  48 
53    0  18 
55  55  50 

9389 
9395 
9590 
9730 

2 

Aldebaran 

Saturn 

Pollux 

Sun 

W. 
W. 
W. 
E. 

104  31  10 
74  34    4 
61  23  56 
47  57  17 

9417 
9491 
9596 
9764 

106  14  21 
76  17    9 
63    4  33 

46  22    2 

9493 
9497 

9588 
9779 

107  57  23 
78    0    5 
64  45    7 

.  44  4G  57 

9430 
9433 
9539 
9780 

109  40  15 
79  42  53 
66  25  36 
43  12    3 

9486 
9438 
9535 
9788 

3 

Saturn 

Pollux 

Regulns 

Sun 

W. 
W. 
W. 
E. 

88  14  38 
74  46  35 
38  11  47 
35  20  18 

947J 
9550 
9489 
9834 

89  56  31 
76  26  26 
39  51^  25 
33  46  34 

94ra 

9S66 

9469 
9845 

91  38  13 
78    6    8 
41  34  54 
32  13    4 

9487 
9579 
9485 
9856 

93  19  45 
79  45  42 
43  16  14 

30  39  48 

9494 
9576 
9509 
9868 

4 

Saturn 

Pollux 

Regulns 

Sun 

W. 
W. 
W. 
E. 

101  44  43 
88    1     6 
51  40  24 
22  57  42 

9534 
9616 
9540 
9949 

103  25    9 
89  39  39 
53  20  42 
21  26  17 

9543 
9695 
9548 
9969 

105    5  23 
9L18    0 
55    0  48 
19  55  17 

9559 
9634 
9556 
9985 

106  45  24 

92  56    9 
56  40  43 
18  24  46 

9961 
9043 
9566 
3013 

8 

Sun 

a  Aqnilie 

Fomalhaut 

W. 
E. 
E. 

25  21  31 

51  48  34 
83    3    3 

3989 
3699 
3996 

26  46    3 
50  30  31 
81  37  25 

3988 

3675 
3940 

28  10  28 
49  13  17 
80  12    3 

3996 
3794 
3953 

29  34  44 
47  56  55 
78  46  57 

3304 
3776 
3968 

9 

Sun 

a  Aqnil» 

Fomalhaut 

W. 

E. 
E. 

36  33  46 
41  50    4 
71  45  48 

3345 
4106 
3345 

37  57    6 

40  40  10 
70  22  29 

3353 
4104 
33» 

39  20  16 
39  31  38 

68  59  29 

3369 

4987 
3379 

40  43  16 
38  24  33 
67  36  49 

3370 
4389 
3388 

10 

Sun 

Fomalhnnt 
a  Pegasi 

W. 
E. 
E. 

47  35  59 
60  48  51 
74  52  34 

3409 
3497 
3976 

48  58    5 
59  28  24 
73  27  55 

3415 
3S90 
3988 

50  20    4 
58    8  22 
72    3  30 

3493 
3544 
3300 

51  41  55 

56  48  46 
70  39  18 

3480 
3567 
3319 

11 

Sun 

Fomalhaut 
n  Pegani 

W. 
E. 
E. 

58  29  29 
50  17  52 
63  41  45 

3456 
3711 
3379 

59  50  42 
49     1  17 
62  18  57 

3460 
3746 
3385 

61  11  51 
47  45  19 
60  56  23 

3464 
3783 
3390 

62  32  55 
46  29  59 
59  34    5 

3467 
3899 
3419 

12 

Sun 

Fomalhaut 
a  Pegasi 

W. 
E. 
E. 

69  17^1 
40  24  39 
52  46  37 

3478 
4078 
3489 

70  38  20 
39  14  16 
51  26    1 

3478 
4144 

3506 

71  59    9 
38    4  57 
50    5  46 

3479 
4918 
3597 

73  19  57 
36  56  48 
48  45  52 

3478 
4300 

3547 

13 

Sun 
Ve.nus 
Fomnlhant 
a  Pegasi 
a  At  etis 

W. 
W. 
E. 
E. 
E. 

80    4  18 
34  59  58 
31  37  39 
42  12  35 
83  42  19 

3468 
3698 
4885 
3679 
3189 

81  25  18 
36  18    2 
30  39  12 
40  55  26 

82  15  57 

3464 
3616 
5051 
3713 
3188 

82  46  22 
37  36  19 
29  42  57 
39  38  &3 
80  49  a3 

3461 
3606 
5945 
3759 
3185 

84    7  30 
38  54  48 
28  49    9 
38  23    1 
79  23    6 

3456 
3595 
5466 

3794 
3189 

14 

Sun 
Venus 
a  Arietis 
Aldebaran 

W. 
W. 
E. 
E. 

90  54  39 

45  30    8 

72    9  48 

104  37  46 

3495 
3540 
3163 
3030 

92  16  27 

46  49  48 

70  42  54 

103    8  10 

3418 
3598 
3158 
3099 

93  38  23 

48    9  41 

69  15  55 

101  38  25 

3409 
3516 
8153 
3014 

95    0  29 

49  29  47 

67  48  50 

100    8  30 

3400 
3505 
3148 
3006 

15 

Sun 

W. 

101  53  37 

3351 

103  16  50 

3338 

104  40  17 

3397 

106    3  57 

3314 
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XV. 


GREENWICH  MEAN  TIME. 

LUNAB  DISTANCES, 

1. 

P.L. 

P.L. 

P.L. 

P.L. 

Nftme  and  DireeUon  1 

Noon. 

of 

npu 

of 

VIi>. 

of 

IX^ 

of 

of  ObJ«Gk 

Diff. 

Diff. 

Diff 

Diff. 

15 

Vbwus          , 

W. 

O           1         It 

.50  50    6 

3499 

52  10  3S 

3480 

53  3/  25 

3467 

54  52  26 

3454 

a  AquilflB 

W. 

39    734 

4870 

40  14  54 

4164 

41  23  35 

4105 

42  33  32 

4031 

a  Arietis 

E. 

66  21  38 

3143 

64  54  20 

3137 

63  26  55 

3139 

61  59  24 

3196 

Aldebaran 

E. 

98  38  25 

9M8 

97    8  10 

9989 

95  37  43 

9979 

94    7    4 

9960 

16 

Suw 

W. 

107  27  52 

3301 

108  52    2 

3988 

no  16  27 

9975 

111  41    8 

3961 

VEwrs 

w. 

61  41  20 

3383 

63    3  56 

3368 

64  26  49 

3359 

&5  50    0 

3337 

a  Aquilie 

w. 

48  39  55 

3734 

49  56    6 

3685 

51  13    9 

3639 

52  31     1 

3506 

a  Ariotis 

E. 

54  40    7 

3009 

53  11  56 

3005 

51  43  40 

3000 

50  15  18 

3080 

Aldebaran 

E. 

86  30  33 

9914 

84  58  32 

9901 

83  26  15 

9888 

81  53  41 

9875 

17 

Son 

W. 

118  48  45 

8186 

120  15  11 

3171 

121  41  55 

3156 

123    8  58 

3136 

Yeeius 

W. 

72  50  34 

3954 

74  15  39 

3936 

75  41     5 

3919 

77    6  52 

3901 

aAquiln 

W. 

59  11  34 

3405 

60  33  45 

3379 

61  56  33 

3340 

63  19  58 

3300 

o  Arietis 

E. 

42  52  34 

3079 

41  23  59 

3089 

39  55  27 

3087 

38  27    1 

3004 

Aldebaran 

E. 

74    6  29 

9805 

72  32    7 

9790 

70  57  26 

»n4 

69  22  24 

9759 

Saturn 

E. 

103  31  41 

9799 

101  57  12 

9784 

100  22  23 

9768 

98  47  13 

9799 

18 

Venub 

W. 

84  21   .8 

3110 

85  49    5 

3091 

87  17  25 

3073 

88  46    8 

3054 

a  AquiliB 

W. 

70  25  44 

3168 

71  52  32 

3143 

73  19  50 

3110 

74  47  37 

3005 

Fomolbaut 

W. 

39  11  43 

3678 

40  28  53 

3507 

41  47  31 

3591 

43    7  32 

3469 

Aldebaran 

E. 

61  22    2 

9678 

59  44  53 

9661 

58    7  21 

9645 

56  29  27 

9099 

Saturn 

E. 

90  46    7 

9679 

89    8  49 

9655 

87  31     8 

9638 

85  53    5 

9699 

19 

Venus 

W. 

96  15  26 

9909 

97  46  27 

9043 

99  17  Jil 

9995 

100  49  38 

9908 

Foroalhaut 

w. 

50    5  23 

3173 

51  32    4 

3199 

52  59  39 

3085 

54  28    7 

3045 

a  Pegasi 
Aldebaran 

w. 

35    3    0 

3970 

36  25  51 

3890 

37  50  14 

3918 

39  16    2 

3153 

E. 

48  14  14 

9544 

46  34    2 

9597 

44  &3  27 

9511 

43  12  2J) 

9404 

Saturn 

E. 

77  37    8 

9538 

75  56  47 

9591 

74  16    3 

9505 

72  34  57 

9480 

Pollux 

E. 

91  56  50 

9096 

90  18  31 

9610 

88  39  49 

9583 

87    0  44 

9577 

20 

Fomalhaut 

W. 

62    2    4 

9673 

63  34  57 

9844 

65    8  28 

9817 

66  42  34 

9790 

a  Pegasi 

W. 

46  42  55 

9805 

48  15  20 

9854 

49  48  38 

9816 

51  22  45 

«781 

Aldebaran 

E. 

34  41  52 

9414 

32  58  37 

9398 

31  15    0 

9383 

29  31     1 

9368 

Saturn 

E. 

64    3  44 

9410 

62  20  23 

9394 

60  36  40 

9380 

58  52  36 

9366 

Pollux 

E. 

78  39  51 

9499 

76  58  36 

9485 

75  17    2 

9479 

73  35    9 

9458 

21 

Fomalhaut 

W. 

74  41     7 

9679 

76  18  15 

9660 

77  55  48 

9643 

79  33  45 

9697 

a  Pegasi 

W. 

59  24    2 

9635 

61     2  10 

9610 

62  40  51 

9588 

64  20    3 

9567 

Saturn 

E. 

50    7  15 

9300 

48  21   15 

9987 

46  34  57 

9977 

44  48  23 

9966 

Pollux 

E, 

65    1   13 

9400 

63  17  38 

9390 

61  33  49 

9389 

59  49  48 

9373 

Regulus 

E. 

100  50  30 

9309 

99    4  34 

9990 

97  18  20 

9977 

95  31  47 

9965 

Mars 

E. 

109    4  56 

9455 

107  22  40 

9441 

105  40    4 

9498 

103  57    9 

9416 

22 

Fomalhaut 

W. 

87  48  27 

9563 

89  28  13 

9554 

91     8  11 

9545 

92  48  21 

9530 

a  Pegnni 

W. 

72  42  42 

9480 

74  24  23 

9467 

76    6  23 

9454 

77  48  41 

9443 

a  Arietis 

w. 

29  26  50 

9799 

31    3    0 

9609 

32  40  31 

9610 

34  19  12 

9565 

Saturn 

E. 

35  51  56 

9993 

34    4    3 

9917 

32  16     1 

9913 

30  27  53 

9910 

Pollux 

E. 

51     7  16 

9348 

49  22  27 

9348 

47  37  37 

9348 

45  52  47 

9350 

Regulus 

E. 

86  34  50 

9919 

84  46  41 

9904 

82  58  19 

9195 

81    9  44 

9187 

Mars 

E. 

95  18  21 

9360 

93  a3  49 

9350 

91  49    3 

9349 

90    4    4 

9333 

Jupiter 

E. 

119  18  36 

9954 

117  31  29 

9945 

115  44    9 

9937 

113  56  37 

9999 

XVI. 


NOVEMBER,   1885. 


197 


GBEENWICH  MEAN  TIME. 

« 

LUNAR  DISTANCES. 

;^- 

P.L. 

P.L. 

P.L. 

P.L. 

1^ 

Name  and  Dir«cUon 
of  Ol^eot. 

Midnight. 

of 
Dlff. 

XVh. 

of 

Dur. 

XVIilb. 

of 

Biff. 

.XXlh. 

of 

i>iff. 

15 

VKifxrs 

W. 

56  13  41 

3440 

57a5  12 

3497 

58  56'  58 

3419 

•  60  19    1 

3308 

aAqiiiln 
aArietis 

W. 

43  44  41 

3909 

44  56  58 

3000 

46  10  18 

3841 

47  24  38 

3786 

E. 

60  31  46 

3190 

59    4     1 

3115 

57  36  10 

3110 

56    8  12 

3104 

Aldebaran 

E. 

92  36  13 

9950 

91    5    9 

9948 

89  33  51 

9837 

88    2  19 

16 

&urt 

W. 

113    6    5 

3947 

114  31  19 

3939 

115  56  50 

3918 

117  22  38 

3909 

Vbwds 

W. 

67  13  29 

3390. 

68  37  17 

3306 

70    1  23 

3088 

71  25  49 

3971 

aAquiiie 

W. 

53  49  40 

3S54 

55    9    5 

3515 

56  29  13 

3177 

57  .50    3 

3440 

a  Arietia 

E. 

48  46  51 

3080 

47  18  20 

3080 

45  49  46 

3078 

44  21  10 

3078 

Aldebaran 

£. 

80  20  50 

9809 

78  47  42 

9848 

77  14  16 

9834 

75  40  32 

9819 

17 

Sun 

W. 

124  36  21 

3199 

126    4    4 

3106 

127  32    6 

3000 

129    0  28 

9073 

Vekus 

W. 

78  3:3    0 

3183 

79  50  29 

3166 

81  26  20 

3147 

82  53  33 

3199 

a  Aquilie 
a  Arietb 

W. 

64  43  59 

3979 

66    8  35 

3950 

67  33  45 

3999 

68  .59  28 

3194 

E. 

36  58  44 

3104 

35  30  39 

3117 

34    250 

3134 

32  35  22 

3157 

Aldebaran 

E. 

67  47    2 

9743 

66  11  19 

9797 

64  a5  15 

9710 

62  58  49 

9606 

Batumi 

£. 

97  11  42 

9730 

95  35  50 

9790 

93  59  37 

9704 

92  23    3 

9688 

18 

Vkkus 

W. 

90  15  14 

3035 

91  44  43 

3018 

93  14  34 

9090 

94  44  48 

9960 

aAqiiils 

W. 

76  15  53 

3071 

77  44  38 

3048 

79  13  51 

3096 

80  43  31 

3006 

Fomalhaiit 

W. 

44  28  50 

3368 

45  51  20 

3399 

47  14  58 

3974 

48  39  40 

3999 

Aldebaran 

E. 

54  51  11 

9019 

53  12  32 

9504 

51  33  29 

9577 

49  54    3 

9561 

Saturn 

E. 

84  14  40 

9005 

82  35  52 

9588 

80  56  41 

9571 

79  17    6 

9554 

19 

Vekus 

W. 

102  21  47 

9800 

103  54  19 

9679 

105  27  14 

9855 

107    0  31 

9838 

Fomalhaut 

W. 

55  57  24 

3007 

57  27  28 

9970 

58  58  18 

9936 

60  29  51 

9906 

aPegasi 
Aldebaran 

W. 

40  43    8 

3001 

42  11  28 

3097 

43  40  55 

9086 

45  11  25 

9039 

E. 

41  31     7 

9477 

39  49  22 

9461 

38    7  14 

9445 

36  24  44 

9430 

Satuen 

E. 

70  53  28 

9479 

69  11  36 

9456 

67  29  21 

9440 

a5  46  43 

9495 

PoUuK 

£. 

85  21  17 

9501 

83  41  28 

9545 

82    1  17 

9530 

80  20  45 

9614 

90 

Fomalhaut 

W. 

68  17  15 

9700 

69  52  28 

9749 

71  28  12 

9790 

73    4  25 

9696 

aPegaiii 
Aldebaran 

W. 

52  57  38 

9748 

54  33  14 

9716 

56    9  32 

9687 

57  46  29 

9660 

E. 

27  46  41 

9354 

26    2    0 

9340 

24  16  59 

9396 

22  31  38 

9313 

Saturn 

E. 

57    8  12 

9351 

55  23  27 

9337 

53  38  22 

9394 

51  52  58 

9311 

Pollux 

E. 

71  52  57 

9445 

70  10  26 

9433 

68  27  38 

9491 

66  44  33 

9410 

21 

Fomalhaut 

W. 

81  12    3 

9019 

82  50  42 

9508 

84  29  40 

9585 

86    8  ,56 

9574 

aPegasi 

W. 

65  59  43 

9548 

67  39  50 

9599 

69  20  23 

9511 

71     1  21 

9494 

Saturn 

E. 

43    1  33 

9956 

41  14  28 

9947 

39  27  10 

9938 

37  39  39 

9930 

Pollux 

E. 

58    5  »> 

9300 

56  21  12 

9300 

54  36  40 

9355 

52  52     1 

9351 

Reffulus 

E. 

93  44  56 

9953 

91  57  48 

9943 

90  10  24 

9999 

88  22  44 

9993 

Mars 

E. 

102  13  57 

9403 

100  30  27 

9399 

98  46  41 

9381 

97    2  39 

9370 

22 

Fomalhaut 

W. 

94  28  40 

9533 

96    9    7 

9599 

97  49  40 

9595 

99  30  18 

£994 

a  Pegaei 
a  Anetiii 

W. 

79  31  15 

9439 

81  14    4 

9493 

82  57    6 

9415 

84  40  20 

9408 

W. 

35  58  55 

9596 

37  39  32 

9499 

3J)  20  57 

9461 

41    3    5 

9434 

Saturn 

E. 

28  39  40 

9906 

26  51  24 

9907 

25    3    7 

9908 

23  14  52 

9913 

Pollux 

E. 

44    8    0 

9354 

42  23  19 

9350 

40  38  46 

9308 

:)8  54  25 

9380 

Regulus 

E. 

79  20  57 

9180 

77  31  59 

9173 

75  42  51 

9167 

73  53  34 

9I6I 

Mars 

E. 

88  18  53 

9396 

86  33  31 

.  9318 

84  47  58 

9319 

83    2  16 

9306 

Jupiter 

E. 

112    8  53 

9999 

110  20  58 

9914 

108  32  52 

9908 

106  44  36 

9909 
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GREENWICH  MEAN  TIME. 

• 

LUNAR  DISTANCES; 

• 

1^ 

P.L. 

P.L. 

P.L. 

P.L. 

Name  Mid  X^reotion   1 

Noon. 

of 

mh. 

of 

Vlb. 

of 

DD^ 

of 

of  Otajvot. 

Diff. 

Diff. 

Diff. 

Diff. 

23 

a  Arietis     • 

W. 

42  45  51 

S4I0 

4l29li' 

9300 

46  13    0 

9371 

47  57  16 

9355 

Pollux 

E. 

37  10  21 

9304 

35  26  37 

9419 

33  43  19 

9434 

32    033 

9409 

Regulus 

E. 

72    4    8 

SIM 

70  14  34 

9IS9 

68  24  54 

9148 

ee  a5  8 

9145 

Mars 

E. 

81  16  25 

9300 

79  30  26 

9996 

77  44  20 

9991 

75  58    8 

9987 

Jupiter 

E. 

104  56  12 

91»7 

103    7  40 

9199 

101  19    0 

9188 

99  30  14 

9185, 

34 

a  Arietid 

W. 

56  43  34 

9300 

58  29  33 

.9993 

60  15  42 

9989 

62    1  58 

9985 

Aldebaran 

W. 

22  43    6 

9139 

24  33  16 

9139 

26  23  26 

9199 

28  13  36 

9133 

ReguliiH 

E. 

57  25  21 

9137 

55  35  18 

9137 

53  45  15 

9137 

51  55  13 

9130 

Mars 

E. 

67    6    4 

9979 

65  19  34 

9979 

63  33    4 

9979 

61  46  34 

99M 

Jupiter 

E. 

90  25  25 

9176 

88  36  21 

9175 

86  47  16 

9176 

84  58  12 

9176 

Spied 

E. 

no  56  49 

9146 

109    7    0 

9145 

107  17  10 

9J45 

105  27  20 

9147 

25 

a  Arietis 

W. 

70  54  24 

9977 

72  40  57 

9979 

74  27  28 

9981 

76  13  56 

9^ 

Aldebaran 

W. 

37  23  52 

9145 

39  13  43 

9149 

41    3  28 

9153 

42  53    6 

9157  ; 

Regulus 

E. 

42  45  53 

9154 

40  56  16 

9159 

39    6  46 

9163 

37  17  23 

9169; 

Mars 

E. 

52  54  45 

9994 

51     8  37 

9990 

49  22  36 

«304 

47  36  42 

9309 

Jupiter 

E. 

75  53  26 

9188 

74    4  41 

9199 

72  16    2 

9196 

70  27  29 

9901 

Spica 

E. 

96  18  46 

9156 

94  29  15 

9169 

92  39  50 

9166 

JK)  50  31 

9171 

Suit 

E. 

137  29  15 

9487 

135  47  44 

9490 

134    6  17 

9493 

132  24  54 

9496 

26 

Aldebaran 

W. 

51  59  22 

9186 

53  48  10 

9194 

55  36  47 

9901 

57  25  13 

9906 

Saturn 

W. 

23  21  17 

9931 

25    8  58 

9930 

26  56  41 

9931 

28  44  23 

9933 

Mars 

E. 

38  49  25 

9344 

37    4  29 

9953 

a5  19  46 

9369 

33  35  16 

9371 

Jupiter 

E. 

61  26  43 

9931 

59  39    1 

9997 

57  51  29 

9945 

56    4    8 

9959 

Spica 

E. 

81  45  56 

9900 

79  57  29 

9907 

78    9  12 

9915 

76  21     7 

9993 

Sew 

E. 

123  59  28 

9S83 

122  18  47 

9530 

120  38  15 

9537 

118  57  53 

9544 

27 

Aldebaran 

W. 

66  24  30 

9949 

68  11  45 

9958 

69  58  46 

9967 

71  45  34 

9977 

Saturn 

W. 

;37  41  37 

9967 

39  28  40 

9964 

41  15  33 

9971 

4:B    3  15 

9979 

Pollux 

W. 

25    4  39 

9717 

26  40  56 

9679 

28  18  14 

9635 

2M  56  21 

9607 

Jupiter 

E. 

47  10  16 

9994 

45  24    7 

9309 

43  38  11 

9311 

41  52  28 

9390 

Spica 

E. 

67  23  40 

9966 

65  36  50 

9974 

63  50  13 

9984 

62    3  50 

9904 

Sun 

E. 

110  38  46 

9587 

108  59  33 

9596 

107  20  32 

9605 

105  41  44 

«.15, 

28 

Aldebaran 

W. 

80  36    7 

9394 

82  21  32 

9334 

84    6  42 

9344 

Sa  51  38 

9353 

Saturn 

W. 

51  52  50 

9391 

53  38  19 

9399 

55  2:3  36 

9338 

57    8  40 

9348 

Pollux 

W. 

38  14  16 

9535 

39  54  40 

9530 

41  Sa  11 

9597 

43  15  46 

9596 

Jupiter 

E. 

33    7  17 

9968 

31  22  56 

9378 

29  38  50 

9388 

27  54  58 

9308 

Spica 

E. 

53  15  37 

9346 

51  30  44 

9356 

49  46    6 

0367 

48    1  44 

9379 

Sun 

E. 

97  31    6 

9666 

95  53  40 

9676 

94  16  28 

9687 

92  39  30 

9607 

29 

Aldebaran 

W. 

94  32  42 

9403 

96  16  12 

9413 

97  59  28 

9493 

99  42  30 

9433 

Saturn 

W. 

ea  50  a5 

9395 

67  \U  17 

9405 

69  17  45 

9415 

71     0  59 

9494 

Pollux 

W. 

51  38  42 

9535 

53  19    7 

9539 

54  59  26 

9543 

56  39  39 

9540 

Spica 

E. 

39  24    7 

9438 

37  41  27 

9459 

a^  59    6 

9465 

34  17    3 

9478 

Sun 

E. 

84  38  17 

9759 

83    2  46 

9763 

81  27  29 

9773 

79  52  26 

9785 

30 

Saturn 

W. 

79  33  48 

9479 

81  15  41 

9481 

82  57  21 

9490 

84  38  48 

9500 

Pollux 

W. 

64  58  42 

9581 

66;38    3 

9588 

68  17  15 

8505 

69  56  17 

9603 

Regulus 

W. 

28  14  :)o 

9500 

29  55  43 

9508 

31  30  45 

9516 

33  17  36 

9565 

Sun 

E. 

72    0  48 

9839 

70  27  11 

9850 

68  53  48 

9861 

6720  39 

9879 

XVIII. 
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GREENWICH  MEAN  TIME. 

% 

LUNAR  DISTANCES. 

23 

Name  and  Direction 
of  Oljeot. 

Midnight 

P.L. 

of 

DifT. 

XVb. 

P.L. 

of 

Dlff. 

XVIIIh. 

P.L. 
of 
Dlff. 

XXlfc. 

P.L. 
of 
Dlff. 

a  Arietis 

W. 

49  41' 55 

9941 

51  26' 55 

S398 

53  12  13 

9918 

54  57  47 

9900 

Pollux 

E. 

:)0  18  27 

M97 

28  37    9 

9530 

26  56  50 

9509 

25  17  44 

9658 

Kegiilus 

E. 

64  45  17 

9149 

62  55  22 

9140 

61     5  24 

9138 

59  15  23 

9197 

Mars 

E. 

74  11  50 

9985 

72  25.28 

9389 

70  39    2 

9981 

68  52  34 

9979 

Jupiter 

E. 

97  41  24 

91H9 

95  52  29 

9179 

94    330 

9177 

92  14  28 

9176 

24 

a  Arietis 

W. 

63  48  20 

9981 

65  34  47 

9970 

67  21  18 

9»n 

69    7  51 

99n 

Aldebamn 

W. 

30    3  45 

9134 

31  53  52 

9136 

3:)  43  56 

9130 

35  a3  56 

9141 

Keguius 

E. 

50    5  14 

9141 

48  15  18 

9143 

46  25  25 

9146 

44  a5  36 

9150 

Mars 

E. 

60    0    5 

9989 

58  13  39 

9985 

56  27  17 

9987 

54  40  59 

9900 

Jupiter 

E. 

83    9    9 

9178 

81  20    8 

9J80 

79  31  10 

9189 

77  42  16 

9185 

Spicu 

E. 

103  37  32 

9148 

101  47  46 

9149 

99  58    2 

9158 

98    8  22 

9156 

25 

a  Arietis 

W. 

78    0  19 

9987 

79  46  37 

9991 

81  32  49 

9996 

83  18  55 

930] 

Aldebaran 

W. 

44  42  38 

9163 

46  32    2 

9169 

48  21  17 

9174 

50  10  24 

9180 

Regiilus 

E. 

35  28    9 

9175 

3;)  39    4 

9168 

31  50  10 

9190 

30    1  27 

9198 

Mars 

E. 

45  50  56 

93J5 

44    5  18 

9399 

42  19  50 

9388 

40  34  J« 

9336 

Jupiter 

E. 

68  39    3 

9906 

66  50  45 

9919 

65    2  35 

9918 

63  14  34 

9995 

Spica 

E. 

89     1  19 

9176 

87  12  15 

9189 

85  23  20 

9187 

83  34  33 

9104 

Sun 

E. 

130  43  35 

9500 

129    2  22 

9500 

127  21  16 

8511 

125  40  18 

9517 

26 

Ald<$banin 

W. 

59  13  28 

9916 

61     1  31 

S995 

62  49  22 

9939 

64  37    2 

9940 

Saturu 

W. 

30  32    2 

9336 

32  19  36 

9940 

34    7    4 

9945 

35  54  25 

9951 

Mars 

E. 

31  51     0 

X)89 

30    6  59 

9399 

28  2:)  13 

9404 

26  39  44 

9417 

Jupiter 

E. 

54  16  58 

9960 

52  30    0 

9968 

50  43  13 

9976 

48  56  ;)8 

9985 

Spica 

E. 

74  33  13 

9331 

72  45  31 

9990 

70  58     1 

9947 

69  10  44 

9956 

Sun 

E. 

117  17  41 

9559 

115  37  40 

9560 

113  57  50 

9569 

112  18  12 

9577 

27 

Aldebaran 

W. 

73  32    8 

9986 

75  18  28 

9905 

77    4  35 

9304 

78  50  28 

9314 

Saturn 

W. 

44  48  46 

9986 

46  35    6 

9905 

48  21  13 

9903 

50    7    8 

9319 

Pollux 

W. 

31  35    7 

9584 

3:)  14  24 

9567 

;m  54    4 

9563 

36  34    3 

9543 

Jupiter 

E. 

40    6  58 

9»0 

38  21  42 

8330 

36  36  40 

9349 

34  51  52 

9958 

Spica 

E. 

60  17  42 

9304 

58  31  49 

8314 

56  46  10 

8394 

55    0  46 

9395 

Sun 

E. 

104    3    9 

9685 

102  24  48 

9635 

100  46  40 

9645 

99    8  46 

8656 

28 

Aldebaran 

W. 

87  36  20 

9364 

89  20  47 

9373 

91     5    0 

9384 

92  48  58 

8904 

Saturn 

W. 

58  53  30 

9357 

60  38    7 

9366 

62  22  30 

9376 

64    6  :)9 

8386 

Pollux 

W. 

44  56  23 

9595 

46  37    1 

9596 

48  17  38 

95tf8 

49  58  12 

8531 

Jupiter 

E. 

26  11  20 

9408 

24  27.  57 

9418 

22  44  48 

9498 

21     1  53 

8438 

Si>ica 

E. 

46  17  3fl 

9301 

44  33  51 

9109 

42  50  19 

9414 

41    7    4 

9496 

Sun 

E, 

91    2  46 

9708 

89  26  17 

9710 

87  50    3 

9930 

86  14    3 

9741 

29 

Aldebaran 

W. 

101  25  17 

9443 

103    7  50 

9453 

104  50    9 

9469 

106  32  15 

9478 

Saturn 

W. 

72  44    0 

9433 

74  26  47 

9443 

76    9  21 

9453 

77  51  41 

9469 

Pollux 

W. 

58  19  44 

9554 

59  59  42 

9561 

61  39  31 

9567 

63  19  11 

9574 

Spica 

E. 

32  a5  19 

9493 

30  53  56 

9508 

29  12  54 

9594 

27  32  14 

9541 

Sun 

£. 

78  17  :38 

9795 

76  43    4 

9806 

75    8  44 

9818 

73  34  39 

9808 

30 

Saturn 

W. 

86  20    1 

9510 

88     1     1 

9510 

.89  41  48 

9588 

91  22  22 

9637 

Pollux 

W. 

71  a5    8 

9611 

73  13  48 

9618 

74  52  18 

9696. 

76  30  37 

9636 

Kegulus 

W. 

34  58  15 

4533 

36  38  42 

9549 

38  18  57 

9550 

39  59    1 

9550 

Sun 

£• 

65  47  44 

9883 

64  15    3 

9804 

62  42  36 

9004 

61  10  22 

9015 
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AT  GREENWICH  APPARENT  NOON. 


I 

I 


Tues. 
Wed. 
Thur. 

Frid. 
Sat. 

SUN. 

Mon. 
Tues. 
Wed. 

Thur. 
Frid. 
Sat. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN. 
Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat. 

SUN. 

Mon. 
Tues. 
Wed. 
Thur. 


1 
2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 


THE  SUN'S 


Apparent 
Right  AaoeniUm. 


Ii      m      8 

16  31  19.83 
16  35  39.68 
16  40  0.15 

16  44  21.22 
16  48  42.86 
16  53  5.05 

16  57  27.77 

17  1  50.96 
17  6  14.60 

17  10  38.66 
17  15  3.10 
17  19  27.89 

17  23  52.99 
17  28  18.38 
17  32  44.02 

17  37  9.88 
17  41  35.92 
17  46  2.11 

17  50  28.44 
17  54  54.86 

17  59  21.32 

18  3  47.82 
18  8  14.33 
18  12  40.83 

18  17  7.28 
18  21  33.63 
18  25  59.85 

18  30  25.93 
18  34  51.82 
18  39  17.50 
18  43  42.93 


Biff,  for 
lUonr. 


10.812 
10.839 
10.865 

10.890 
10.913 
10.935 

10.955 
10.975 
10.993 

11.010 
11.025 
11.039 

11.051 
11.062 
11.072 

11.081 
11.089 
11.095 

11.099 
11.102 
11.104 

M.I  05 
11.104 
11.103 

11.100 
11.096 
11.090 

11.083 
11.074 
11.064 
11.053 


Apparent 
DeoUnftUon. 


.21  53  14.4 
22  2  10.3 
22  10  40.6 

22  18  45.2 
22  26  23.9 
22  33  36.4 

22  40  22.3 
22  46' 41.5 
22  52  33.8 

22  57  59.0 

23  2  56.9 
23  7  27.4 

23  11  30.2 
23  15  5.3 
23  18  12.5 

23  20  51.7 
23  23  2.9 
23  24  45.9 

23  26  0.7 
23  26  47.2 
23  27  5.4 

23  26  55.4 
23  26  17.1 
23  25  10.4 

23  23  35.4 
23  21  32.2 
23  19  0.8 

23  16  1.3 
23  12  33.8 
23  8  38.4 
23  4  15.2 


Frid.  32  18  48  8.06  11.041  S.22  59  24.3  +12.69  16  18.35  71.07 


Difl:  for 
IHoor. 


-22.85 
21.79 
20.73 

-19.65 
18.56 
17.46 

-16.35 
15.24 
14.11 

-12.98 
11.84 
10.70 

-9.55 
8.39 
7.22 

-  6.05 
4.87 
3.70 

-2.52 
1.34 

-  0.16 

•f  1.01 
2.19 
3.37 

+  4.55 
5.72 
6.89 

+  8.06 

9.22 

10.38 

11.54 


Semi- 
diMneter. 


Sidereal 
Time  of 
Semi- 
diameter 
Paaaing 
HeridSau. 


16  16.01 

16  16.15 

16  16.29 

16  16.42 

16  16.55 

16  16.68 

16  16.81 

16  16.93 

16  17.05 

16  17.16 

16  17.27 

16  17.37 

16  17.47 

16  17.57 

16  17.66 

16  17.75 

16  17.83 

16  17.91 

16  17.98 

16  18.04 

16  18.10 

16  18.16 

16  18.20 

16  18.24 

16  18.27 

16  18.30 

16  18.32 

16  18.34 

16  18.35 

16  18.36 

16  18.36 


70.34 
70.42 
70.50 

70.57 
70.65 
70.72 

70.79 
70.85 
70.91 

70.97 
71.02 
71.06 

71.11 
71.15 
71.18 

71.21 
71.24 
71.26 

71.28 
71.29 
71.30 

71.30 
71.30 
71.29 

71.28 
71.26 
71.24 

71.21 
71.18 
71.15 
71.11 


BqnAtion  of 

Time, 

to  be 
Bnbtnoted 

from 


Added  to 

Apparent 

Time. 


m       « 

10  39.80 

10  16.57 

9  52.72 

9  28.27 
9  3.26 
8  37.69 

8  11.61 
7  45.05 
7  18.04 

6  50.61 
6  22.80 
5  54.65 

5  26.19 
4  57.43 
4  28.42 

3  59.20 
3  29.80 
3    0.24 

2  30.55 
2  0.77 
1  30.94 

1  1.09 
0  31.22 
0    1.35 


0  28.46 

0  58.16 

1  27.74 

1  57.18 

2  26.44 

2  55.49 

3  24.28 

3  52.78 


Btff.  tat 
IHour. 


0.953 
0.980 
1.005 

.030 
.053 
.075 

.095 
.115 
.133 

.150 
.165 
.179 

.191 
.202 
.212 

.221 
.228 
.234 

.238 
.241 
.243 

.244 
.243 
.242 

.239 
.235 
.229 


.213 
.204 
.193 

1.180 


liraR.^Tbe  mean  time  of  aemldiameter  paaaing  may  be  found  by  subtracting  0*.19  from  tbe  sidereal  time. 

The  sign  —  prefixed  to  tbe  bonrly  obango  of  declination  indicates  that  sonth  declinations  are  increasing; 
the  sign  +  indicates  that  south  declinations  are  decreasing. 
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1 

1 

'8 

1 

"8 

THE 

BUH'S 

Time. 

to  be 

Added  to 

DUr.  fur 
IHoar. 

Slderaal 

Time, 

or 

Blgl^tAaoeBiiioii 

of 

HenSaii. 

Appannt 

Dlir.  for 
IHour. 

DeolliiMion. 

out  for 
IBonr. 

HeanTime. 

Tues. 

1 

h     m      ■ 
16  31  21.75 

10*810 

S.  21  53'  1&5 

It 
-32.84 

10  39!6d 

0.953 

h     m       • 
16  42     1.38 

Wed. 

2 

16  35  41.54 

10.837 

22    2  14.0 

81.78 

10  16.40 

0.980 

16  45  57.94 

thur. 

3 

16  40    1.94 

10.883 

22  10  44.0 

«).78 

9  52.56 

1.005 

16  49  54.50 

• 

Frid. 

4 

16  44  22.94 

10.887 

22  18  48.3 

-19.64 

9  28.11 

1.030 

16  53  51.05 

Sat 

5 

16  48  44.51 

10.910 

22  26  26.7 

18.55 

9    3.10 

1.053 

16  57  47.61 

SVN. 

6 

16  53    6.63 

10.939 

22  83  38.9 

17.45 

8  37.54 

1.075 

17     1  44.17 

Mod. 

7 

16  57  29.27 

10.SS9 

22  40  24.5 

-16.34 

8  11.46 

1.095 

17    5  40.73 

Tues. 

8 

17     1  52.88 

10.973 

22  46  43.4 

15.23 

7  44.90 

1.115 

17    9  37.28 

Wed. 

9 

17    6  15.94 

10.990 

22  52  35.5 

14.10 

7  17.90 

1.133 

17  13  83.84 

Thur. 

10 

17  10  39.92 

11.007 

22  68    0.5 

-19.97 

6  50.47 

1.150 

17  17  30.39 

Frid. 

11 

17  15    4.28 

11.03S 

23    2  58.2 

11.83 

6  22.67 

1.165 

17  21  26.95 

Sat. 

12 

17  19  28.98 

11.036 

28    7  28.5 

10.69 

5  54.53 

1.179 

17  25  23.51 

Son. 

13 

17  23  53.99 

11.048 

23  11  31.1 

-9.54 

5  26.08 

1.191 

17  29  20.07 

Hon. 

14 

17  28  19.30 

11.050 

23  15    6.0 

838 

4  57.33 

1.808 

17  83  16.63 

Tues. 

15 

17  32  44.85 

11.069 

23  18  13.1 

7J8I 

4  28.33 

1.818 

17  87  13.18 

Wed. 

16 

17  37  10.62 

11.078 

23  20  52.2 

-6.04 

3  59.12 

1.281 

17  41     9.74 

Thur. 

17 

17  41  36.57 

11.065 

23  23    3.2 

4.87 

3  29.73 

1.888 

17  45    6.30 

Frid. 

18 

17  46    2.67 

11.091 

28  24  46.1 

3.70 

3    0.18 

1.834 

17  49    2.85 

Sat 

19 

17  50  28.91 

11.095 

23  26    0.9 

-8.58 

2  30.50 

1.838 

17  52  59.41 

Sun. 

20 

17  54  55.24 

11.096 

23  26  47.3 

1.34 

2    0.73 

1.841 

17  56  55.97 

Mod. 

21 

17  59  21.61 

11.100 

28  27    5.4 

^0.16 

1  30.91 

1.843 

18    0  52.52 

Tues. 

22 

IB    8  48.01 

11.101 

23  26  55.4 

•f  1.01 

1     1.07 

1.844 

18    4  49.08 

Wed. 

23 

18    8  14.43 

11.100 

28  26  17.1 

8.19 

0  31.21 

1.843 

18    8  45.63 

Thur. 
Frid. 

24 
2$ 

18  12  40.84 
18  17    7.20 

11.099 
11.006 

23  25  10.4 
28  23  35.5 

3.37 
•1-4.55 

0     1.35 

1.848 
1.239 

18  12  42.19 
18  16  38.75 

0  28.45 

Sat 

26 

18  21  33.45 

11.093 

23  21  32.3 

5.78 

0  58.14 

1.835 

18  20  35.31 

SVN. 

27 

18  25  59.58 

11.086 

23  19     1.0 

6.80 

1  27.71 

1.889 

18  24  31.87 

Mon. 

28 

18  30  25.57 

11.079 

23  16     1.6 

+  8.06 

1  57.14 

1.888 

18  28  28.43 

Tues. 

29 

18  84  51.87 

11.070 

23  12  84.2 

9.88 

2  26.39 

1.813 

18  32  24.98 

Wed. 

30 

18  39  16.96 

11.061 

23    8  38.9 

10..38 

2  55.43 

1.204 

18  36  21.53 

Thur. 

31 

18  48  42.30 

11.049 

28    4  15.8 

11.53 

3  24.21 

1.198 

18  40  18.09 

Frid. 

32 

18  48    7.35 

11.037 

S.  22  59  25.1 

+18.68 

3  52.70 

1.180 

18  44  14.65 

Non.— TIk 

arc 

e  ilgn  —  prefixed  to  the  hoari; 
inereoaliixt  the  aign  +  Indioi 

may  be  aanimed  the  MUM  aa  O 
ktea  that  south  deollnatknn  aie 

deoroaaing. 

Dift  fori  Hoar, 
+  0^.8566. 
(Table  m.) 
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AT  GREENWICH  MEAN  NOON, 

THE  SUN'S 

•••  » 

1 

1 
1 

1 

of  the 

Radina  Vector 

of  tbe 

Earth. 

Diff.  for 
IHonr. 

IfeanTine 
of 

Sidereal  Noon. 

TRUE  LONGITUDE. 

Dili:  for 
IHonr. 

LATITUDE. 

X 

V 

1 

2 

.3 

335 
336 
337 

249  31     8jD 

250  32     1.3 

251  32  55.9 

30  2b  A 

31  18.6 

32  13.1 

152J9 
158.35. 
152.30 

-0J7 
-0.06 

+  0.04 

9.9937206 
9.9936581 
9.9935970 

-86.4 
85.7 
85.1 

7  16  •46"86 
7  12  50.95  1 
7    8  55.04 

4 
5 
6 

338 
339 
340 

252  33  51.8 

253  34  48.8 

254  35  46.9 

33  8.8 

34  5.6 

35  3.5 

158.35 
158.40 
158.44 

+  0.13 
0.19 
0.23 

9.9935374 
9.9934793 
9.9934227 

-84.5 
83.9 
83.3 

7    4  59.13  1 
7     1     3.21  1 
6  57    7.30 

7 
8 
9 

341 
342 
343 

255  36  46.0 

256  37  45.9 

257  38  46.6 

36  2.5 

37  2.3 

38  2.8 

158.48 
158.51 
158.54 

+  0.23 
0.19 
0.14 

9.9933675 
9.9933137 
9.9932614 

-88.7 
28.0 
81.4 

6  53  11.39 
6  49  15.48 
6  45  19.57  : 

10 
11 
12 

344 
345 
346 

258  39  48.0 

259  40  50.0 

260  41  52.6 

39  4.0 

40  5.9 

41  8.3 

158.57 
158.(K) 
158.68 

+  0.06 

-0.05 

0.18 

9.9932106 
9.9931615 
9.9931141 

-80.8 
80.1 
19.4 

6  41  23.66  1 
6  37  27.75 
6  33  3h84 

13 
14 
15 

347 

348 
349 

261  42  55.6 

262  43  59.0 

263  45    2.8 

42  11.1 

43  14.3 

44  17.9 

158.64 
158.65 
158.67 

-0.31 
0.45 
0.58 

9.9930686 
9.9930251 
9.9929838 

-18.0 
17.7 
16.8 

6  29  35.92 
6  25  40.01 
6  21  44.10 

16 
17 

18 

350 
351 
352 

264  46    7.0 

265  47  11.5 

266  48  16.2 

45  21.9 

46  26.3 

47  30.9 

158.67 
158.69 
158.70 

-0.71 
0.82 
0.91 

9.9929447 
9.9929081 
9.9928741 

-  15.8 
14.7 
13.6 

6  17  48.19 
6  13  52.28 
6    9  56.37 

19 
20 
21 

353 
354 
355 

267  49  21.3 

268  50  26.8 

269  51  32.6 

48  35.8 

49  41.1 

50  46.7 

158.78 
158.73 
158.75 

-0.96 
0.97 
0.96 

9.9928427 
9.9928141» 
9.9927882 

-18,5 
11.4 
10.8 

6    6    0.45 
6    2    4.54 
5  58    8.64 

22 
23 
24 

356 
357 
358 

270  52  38.8 

271  53  45.5 

272  54  52.6 

51  52.8 

52  59.4 
54    6.3 

158.77 
158.79 
158.81 

-0.93 

0.88 
0.79 

9.9927652 
9.9927451 
9.9927278 

-   9.0 
7.8 
6.6 

5  54  12.73 
5  50  16.82 
5  46  20.91 

25 
26 
27 

359 
360 
361 

273  56    0.2 

274  57    8.2 

275  58  16.7 

55  13.7 

56  21.5 

57  29.9 

158.83 
158.84 
158.86 

-0.69 
0.57 
0.44 

9.9927132 
9.9927012 
9.9926918 

-   6.4 
4.4 
3.3 

5  42  25.00 
5  38  29.09 
5  34  33.17 

28 
29 
30 
31 

362 
363 
364 
365 

276  59  25.7 

277  60  35.1 

279  1  44.9 

280  2  55.1 

58  38.8 

59  48.0 
0  57.6 
2    7.6 

158.86 
158.90 
158.98 
158.93 

-0.31 

0.18 

-0.07 

+  0.02 

9.9926849 
9.9926803 
9.9926779 
9.9926776 

-   8.3 
1.4 

.-   0.5 
+   0.3 

5  30  37.26 
5  26  41.36 
5  22  45.44 
5  18  49.53 

32 

366 

281     4     5.6 

3  17.9 

158.94 

+  0.09 

9.9926792 

+    1.1 

5  14  53.62 

Non 

b->The  numbers  in  oolnmn 
the  mean  equinox  of  Jei 

ra«ry  (H.O. 

tothetra 

e  equinox  of  tl 

he  dftte;  in  ooloi 

nnA'.to 

Diit  for  1  Hour, 
—  9«i«96. 
(Table  n.) 
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GREENWICH  MEAN  TIME. 

1 

THE 

MOON'S 

SEMIDIAHKTBB. 

HOBIZONTAt 

PARALLAX. 

UPPER  TRANSIT. 

AOE. 

Koon. 

Uidoight. 

-     Hoon. 

ma.tur 

IHoar. 

Midnight 

Biff,  for 
IHoar. 

Meridian  of 
Greenwich. 

Diff.  for 
1  Hoor. 

NOOB. 

1 

2 
3 

15  41.2 

15  32.5 
15  24.2 

15  36!'8 
15  28.3 
15  20.2 

57'27!'3 
56  55.5 
56  25.1 

-  1.35 
1.30 
1.24 

57'll."3 
56  40.1 
56  10.4 

-  1.32 
1.27 
1.21 

b      m 

20  36.7 

21  24.7 

22  13.1 

m 

2.00 
2.01 
2.02 

d 

24.6 
25.6 
26.6 

4 
5 
6 

15  16.3 
15    8.9 
15    2.1 

15  12.6 
15    5.4 
14  59.0 

55  56.1 
55  28.9 
55    3.8 

-1.17 
1.09 
0.09 

55  42.3 
55  16.1 
54  52.3 

-  1. 13 
1.04 
0.92 

23     1.9 

23  50.9 

6 

2.04 
2.05 

27.6 
S8.6  ! 
29.6  1 

7 
8 
9 

14  56.0 
14  51.1 
14  47.5 

14  53.4 
14  49.1 
14  46.3 

54  41.6 
54  23.3 
54  10.1 

-  0.85 
0.66 
0.43 

54  31.9 
54  16.0 
54    5.6 

-0.76 

0.55 

-0.29 

0  40.0 

1  28.6 

2  16.3 

2.04 
2.01 
1.96 

0.9' 
1.9  1 
2.9 

10 
11 
12 

14  45.6 
14  45.9 
14  48.6 

14  45.5 
14  46.9 
14  50.9 

54    3.3 
54    4.2 
54  14.1 

-0.13 

•1-0.22 

0.62 

54    2.7 
54     6.0 
54  22.7 

+  0.03 
0.41 
0.82 

3    2.8 

3  48.0 

4  32.3 

1.91 
1.86 
1.83 

3.9 
4.9 
5.9 

13 
14 
15 

14  53.9 

15  2.0 
15  12.7 

14  57.6 

15  7.0 
15  19.0 

54  33.7 

55  3.4 
55  42.8 

+  1.02 
1.44 
1.82 

54  47.3 

55  21.9 

56  5.8 

+  1.24 
1.64 
2.00 

5  15.9 

5  59.6 

6  44.1 

1.81 

1.83 

-  1.88 

6.9 
7.9 
8.9 

16 
17 

18 

15  25.7 
15  40.5 
15  56.1 

15  33.0 

15  48.3 

16  3.8 

56  30.7 

57  25.0 

58  22.2 

+  2.15 
2.34 
2.37 

56  57.3 

57  53.5 

58  50.5 

+  2.26 
2.38 
2.31 

7  30.3 

8  16.9 

9  10.7 

1.97 
2.09 
2.24 

9.9 
10.9 
11.9 

19 
20 
21 

16  n.2 

16  24.3 
16  34.1 

16  18.1 
16  29.7 
16  37.4 

69  17.6 
60    5.9 
60  41.8 

+  2.19 
1.77 
1.17 

59  43.0 

60  25.7 
60  53.8 

+  2.01 
1.49 
0.81 

10  6.1 

11  5.0 

12  6.4 

2.39 
2.52 
2.59 

12.9 
13.9 
14.9 

22 
23 
24 

16  39.4 
16  39.7 
16  35.1 

16  40.2 
16  38.0 
16  31.3 

61     1.2 
61    2.2 
60  45.5 

+  0.42 

-0.34 

1.01 

61     4.0 
60  55.9 
60  31.4 

+  0.04 

-0.70 

1.31 

13  8.6 

14  9.6 

15  8.2 

2.58 
2.50 
2.38 

15.9 
16.9 
17.9 

25 
26 
27 

16  26.6 
16  15.3 
16    2.6 

16  21.2 
16    9.1 
15  56.1 

60  14.2 
59  32.8 
58  46.1 

-1.54 

1.86 
1.99 

59  54.5 

59     9.6 
58  22.1 

-1.72 
1.95 
1.99 

16    3.7 

16  56.3 

17  46.6 

2.25 
2.14 
2.06 

18.9 
19.9 
20.9 

28 
29 
30 
31 

15  49.6 
15  37.2 
15  25.8 
15  15.8 

15  43.3 
15  31.3 
15  2S>.6 
15  11.3 

57  58.3 
57  12.6 
56  30.9 
55  54.2 

-1.96 
1.83 
1.63 
1.42 

57  35.1 
56  51.1 
56  11.9 
55  37.8 

-  1.91 
1.73 
1.52 
1.31 

18  35.3 

19  23.2 

20  11.0 
20  58.9 

2.01 
1.99 
1.99 
2.01 

21.9 

23.9 

•  23.9 

24.9 

32 

15    7.3 

15    3.5 

55  22.8 

-  1.19 

55    9.1 

-1.09 

21  47.2 

2.02 

25.9 
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GEEENWICH  MEAJST  TIME. 


THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 


Honr. 


Bight  AaoensUnL 


Diff-for 
1  Minute. 


DedtBfttfon. 


Diitfor 
1  Minute. 


Hoar. 


0 

1 

3 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

31 

33 

33 


TUESDAY  1. 


h  m 
13  38 
13  40 
13  43 
13  45 
13  47 
13  49 
13  51 
13  53 
13  55 
13  57 
13  59 
13  1 
13  3 
13  6 
13  8 
13  10 
13  13 
13  14 
13  16 
13  18 
13  30 
13  33 
13  35 
13  37 


8 

8 

43i)6 

9.1116 

49.63 

9.1107 

56.35 

9.1006 

3.81 

9.1060 

9.33 

9.1089 

15.79 

9.1074 

33.31 

9.1007 

28JK) 

9.1060 

34.93 

9.1053 

41.33 

9.1047 

47.50 

9.1049 

53.74 

9.1037 

59M 

9.1099 

6.13 

9.1096 

13^ 

9.1094 

18.43 

9.1090 

34J)3 

9.1017 

30.63 

9.1013 

36.69 

9.1010 

43.75 

9.1000 

48.80 

9.1007 

54.83 

9.1006 

0.86 

9.1004 

6.88 

9.1003 

s. 


3  31  37.4 
3  41  54.6 
3  53  30  J> 
3  3  45.1 
3  13  8.3 
3  33  30.1 
3  33  50.5 
3  44  9.4 
3  54  3a7 

4  43.4 

14  56.5 
25  8.9 
35  19.5 
45  28.3 
55  35.3 

5  40.4 

15  43.6 
25  44.8 
a5  44.0 
45  41.1 
55  36.1 

5  28.9 
6  15  19.5 
6  25    7.8 


4 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
5 
6 


WEDNESDAY  2. 


0 

1 

13 
13 

2 

13 

3 

13 

4 

13 

5 

13 

6 

13 

7 

13 

8 

13 

9 

13 

10* 

13 

11 

13 

13 

13 

13 

13 

14 

13 

15 

14 

16 

14 

17 

14 

18 

14 

19 

14 

30 

14 

31 

14 

23 

14 

33 

14 

34 

14 

39  13.89 
31  18.90 
33  34.91 
35  30.93 
37  36.93 
39  42.95 
41  48.97 
43  55.00 
46  1.04 
48  7.09 
50  13.15 
52  19.23 
54  35.31 
56  31.41 
58  37.53 
0  43.68 

3  49.85 

4  56.04 
7  3.35 
9  8.49 

11  14.76 
13  31.05 
15  27.:)7 
17  33.72 
19  40.10 


9.1009 
9.1009 
9.1009 
9.1009 
9.1003 
9.1003 
9.1004 
9.1006 
9.1006 
9.1009 
9.1011 
9.1013 
9.1016 
9.1018 
9.1099 
9.10M 
9.1000 
9.1033 
9.1097 
9.1049 
9.1047 
9.1051 
9.1066 
9.1061 
9.1066 


S. 


7 
7 
7 
7 
7 
8 
8 
8 


6  34  53.9 
6  44  37.6 

6  54  18.9 

7  3  57.7 
13  34.1 
23  7.9 
32  39.3 
43  7.9 
51  33.9 

0  57.3 
10  17.8 
19  35.5 

8  38  50.4 
8  38  3.4 
8  47  11.6 

8  56  17.8 

9  5  31.0 
9  14  31.1 
9  33  18.1 
9  33  13.0 
9  41  3.7 
9  49  50.3 
9  58  34.5 

10  7  15ii 
10  15  53.3 


0.463 
10.449 
10.491 
0.398 
10.375 
10.359 
0.397 
10.309 
10.975 
10.948 
0.991 
0.109 
10.109 
10.139 
10.101 


10.037 
10.003 
9.060 
9.934 
9.808 
9.809 
0.894 
9.787 


9.748 
9.708 
0.667 
0.697 
9.585 
9.543 
9.500 
0.456 
9.411 
9.366 
9.319 
9J979 
9.994 
9.176 
9.198 

9jns 

9U)98 
8.976 
8.994 
6.879 
8.819 
8.765 
8.711 
8.656 
BJOOO 


RightAnoendon. 


Difllfiir 
1  Minute. 


Declination. 


Dill,  for 
1  Minute. 


THUESDAY  3. 


h  m 

14  19 
14  31 
14  33 
14  35 
14  38 
14  30 
14  33 
14  34 
14  36 
14  38 
14  40 
14  42 
14  44 
14  47 
14  49 
14  51 
14  53 
14  55 
14  57 

14  59 

15  1 
15  4 
15  6 
15  8 


15  10 
15  12 
15  14 
15  16 
15  18 
15  21 
15  23 
15  25 
15  27 
15  29 
15  31 
15  33 
15  35 
15  38 
15  40 
15  42 
15  44 
15  46 
15  48 
15  50 
15  53 
15  55 
15  57 

15  59 

16  1 


8 

8 

40.10 

9.1006 

46.51 

S.1079 

52.96 

9.1077 

59.44 

9.1089 

5.95 

8.1088 

12.50 

9.1006 

19.09 

9.1101 

25.71 

9.1107 

^.V 

9.1113 

39.07 

9.1190 

45.81 

9.1197 

52.60 

9.1134 

59.42 

9.1140 

6.28 

9.1147 

13.19 

9.1156 

20.14 

9.1169 

27.13 

9.1168 

34.16 

9.1175 

41.23 

9.1189 

48.35 

9.1190 

55.51 

9.1197 

2.71 

9.1904 

9.96 

9.1911 

17J25 

9.1918 

S.10  15  53i2 
10  24  27.5 
10  32  .58.4 
10  41  25.8 
10  49  49.8 

10  58  10.2 

11  6  27.1 
11  14  40.4 
11  22  50.0 
11  30  55.9 
11  38  58.1 
11  46  56.6 

11  54  51.3 

12  2  42i2 
12  10  29.2 
12  18  12;3 
12  25  51.5 
12  33  26.7 
12  40  57i) 
12  48  25.1 

12  55  48.2 

13  3  7.2 
13  10  22.1 

S.13  17  32.8 


FEIDAY  4. 


24.58 
31.96 
39;38 
46.84 
54.35 
1.90 
9.50 
17.14 
24.82 
32.54 
40.30 
48.11 
.55.96 
3.65 
11.77 
19.74 
27.75 
a5.79 
43.87 
51.98 
0.13 
8.32 
16.54 
24.79 
33.08 


9.1996 
9.1933 
9.1940 
9.I9I7 
9.1955 
9.1969 
9.1970 
9.1977 
9.1963 
9.1990 
9.1997 
9.1305 
9.1319 
9.1318 
9.1394 
9.1331 
9.1237 
9.1343 
9.1349 
9.1355 
9.1361 
9.1367 
9.1379 
9.1378 
9.13PI 


13  24  39.3 
13  31  41.6 
13  38  39.6 
13  45  33.3 
13  53  22.7 

13  59  7.7 

14  5  48.3 
14  12  24.5 
14  18  56.2 
14  25  23.5 
14  31  46.3 
14  38  4.5 
14  44  18.1 
14  50  27.1 

14  56  31.5 

15  2  31.3 
15  8  26.4 
15  14  16.8 
15  20  2.5 
15  25  43.4 
15  31  19.5 
15  36  50.9 
15  42  17.4 
15  47  39.1 

S.15  52  55.9 


^543 
8.486 
&499 
8.370 
8.311 
6J59 
8.191 
8.190 
8.066 


7.943 

7.880 

7.816 

7.751 

7MB  I 

7.600 

7.553 

7.486 

7A19 

7.351 

7.969 

7.913 

7.143 


7.073 
7.000 
6.991 
6.850 

6.787 
6.714 


6^16 
6.349 
6J966 
6.188 
6.119 

ojns 

5.957 
5.879 
5.601 
5.799 
5UH9 
5J)69 
5.489 
5.409 
5.391 
5.930 
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GEBENWICH  MEAN  TIME, 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

BlghtABoenaion. 

Diflllbr 
1  Minute. 

DUr.for 
IMlmrte. 

Sour. 

Bight  AaoeMloiL 

Difllfor 
IMinato. 

Deoliiiiitkm. 

Diff.for 
1  Minute. 

8A 

rUKD. 

lY  6. 

MONDAY  7. 

h    m     • 

8 

o        1       n 

tt 

h    in      R 

• 

0 

16    1  33.06 

S.1984 

8.15  52  55.9 

MM 

0 

17  44  23.68 

9.1357 

8.18  25'26l8 

ijm 

1 

16    3  41.40 

S.ia89 

15  58    7.8 

6.158 

1 

17  46  30.80 

9.1349 

18  26  27.2 

ojm 

2 

16    5  49.75 

9.1389 

16    3  14.8 

sjne 

2 

17  48  38.87 

9.1349 

18  27  22.2 

0.879 

3 

16    7  58.12 

S.1387 

16    8  1&9 

4.908 

3 

17  50  4a90 

9.1334 

18  28  11.8 

0.789 

4 

16  10    6.52 

9.1408 

16  13  14.0 

4.910 

4 

17  52  54.88 

9.1386 

18  28  56.1 

0.6R 

5 

16  12  14.95 

9.1407 

\6  18    6.1 

4.897 

5 

17  55    2.80 

9.1316 

18  29  35.0 

0.603 

6 

16  14  23.41 

9.1419 

16  22  53Jd 

4.743 

6 

17  57  10.67 

9.1307 

18  30    8.5 

0.514 

7 

16  16  31.89 

9.1416 

16  27  .35.3 

4.669 

7 

17  59  18.48 

9.1997 

18  30  36.7 

0.485 

8 

16  18  40.40 

9a4» 

16  32  12.3 

4.575 

8 

18    1  2a24 

9.I9R8 

18  30  59.5 

0.336 

9 

16  20  48il3 

9.l«9 

16  36  44.3 

4.481 

9 

18    3  33.94 

9.i9n 

18  31  17.0 

0.847 

10 

16  22  57.48 

9.1497 

16  41  11.2 

4.406 

10 

18    5  41.57 

9.1967 

18  31  29.1 

0.158 

11 

16  25    6.05 

9.1499 

16  45  33.0 

4.399 

11 

18    7  49.14 

9.1957 

18  31  35.9 

-0.069 

12 

16  27  14.63 

9.1439 

16  49  49.8 

4J837 

12 

18    9  56.65 

9.1946 

18  31  .37.4 

+  00)19 

13 

16  29  23.23 

9.1435 

16  54    1.4 

4.151 

13 

18  12    4.09 

9.1994 

18  31  33.6 

0.106 

14 

16  31  31.85 

9.1437 

16  58    7Jd 

4.065 

14 

18  14  11.46 

9.1989 

18  31  24.5 

0.197 

15 

16  33  40.48 

9.1430 

17    2    9.2 

3J»78 

15 

18  16  18.77 

9.1919 

18  31  10.0 

0.986 

16 

16  35  49.12 

9.1449 

17    6    5.3 

8.889 

16 

18  18  26.00 

9.1198 

18  30  50.3 

0.379 

17 

16  37  57.78 

9.1444 

17    9  56.2 

3.806 

17 

18  20  33.16 

91186 

18  30  25.3 

C.460 

18 

16  40    6.45 

9.1445 

17  13  42.0 

3.719 

18 

18  22  40.24 

9.1173 

18  29  55.1 

0.548 

19 

16  42  15.12 

9.1446 

17  17  22.5 

3.639 

19 

18  24  47i24 

9.1161 

18  29  19.6 

0JO6 

20 

16  44  23.80 

9.1447 

17  20  57.8 

3.544 

20 

18  26  54.17 

9.1148 

18  28  38.9 

0.799 

21 

16  46  32.49 

9.1448 

17  24  27.8 

3.457 

21 

18  29    1.02 

9.1135 

18  27  52.9 

0.810 

22 

16  48  41.18 

9.1448 

17  27  52.6 

X3» 

22 

18  31    7.79 

9.1191 

18  27    1.7 

0.807 

23 

16  50  49.87 

.  SI 

.  9.1448 

umyA 

8.17  31  12.2 

re. 

zjm 

23 

18  33  14.47 

9.1107 

JBSD^ 

8.18  26    5.3 

T8. 

oin3 

0 

16  52  58.56 

9.1448 

8.17  34  26.4 

3.194 

0 

18  a5  21.07 

9.1009 

8.18  25    3.7 

1.070 

1 

16  55    7.25 

9.1448 

17  37  a5.4 

3.106 

1 

18  37  27.58 

9.1077 

18  23  56.9 

1.156 

2 

16  57  15M 

9.1447 

17  40  39.1 

3.017 

2 

18  39  34.00 

9.1063 

18  22  4.5.0 

1.949 

3 

16  59  24.62 

9.1447 

17  43  37.4 

9JN8 

3 

18  41  40.34 

9.1040 

18  21  27i) 

1JV7 

4 

17    1  33.30 

9.1446 

17  46  m^ 

9.840 

4 

18  43  46.59 

9.1034 

18  20    5.7 

1.419 

5 

17    3  41.97 

9.1443 

17  49  18.2 

9.751 

5 

18  45  52.75 

9.1018 

18  18  .38.4 

1.496 

6 

17    5  .50.62 

9.1441 

17  52    0.6 

9.608 

6 

18  47  58.81 

9.1008 

18  17    5.9 

1.583 

7 

17    7  59iJ6 

9.1430 

17  54  37.6 

9.573 

7 

18  50    4.78 

9.0887 

18  15  28.4 

1.067 

8 

17  10    7.89 

9.1437 

17  .57    9.3 

9.484 

8 

18  52  10.65 

9.0071 

18  13  45.8 

1.758 

9 

17  12  1&51 

9.1435 

17  59  35.7 

9.385 

9 

18  54  16.43 

9U)855 

18  11  58.1 

1.837 

10 

17  14  25.11 

9.1439 

18    1  56.7 

9.306 

10 

18  56  22.11 

ujom 

18  10    5.4 

IMl 

11 

17  16  33.69 

9.1498 

18    4  12.4 

9.917 

11 

18  58  27.69 

9.0899 

18    8    7.6 

9.005 

12 

17  18  42.25 

9.1495 

18    6  22.7 

9.197 

12 

19    0  33.17 

9.0805 

18    6    4.8 

9.088 

13 

17  20  50.79 

9.1491 

18    8  27.6 

9.037 

13 

19    2  38.55 

9.0887 

18    3  57.0 

2.171 

14 

17  22  59.30 

9.1417 

18  10  27.1 

1.947 

14 

19    4  43.82 

9.0870 

18    1  44.3 

9.953 

15 

17  25    7.79 

9.1419 

18  12  21.3 

1.858 

15 

19    6  48.99 

9.0653 

17  59  26.6 

9.336 

16 

17  27  ia25 

9.1407, 

18  14  10.1 

1.768 

16 

19    8  54.06 

9.0836 

17  57    4.0 

9.418 

17 

17  29  24.68 

9.1409 

18  15  53.6 

1.679 

17 

19  10  59.02 

9.0618 

17  54  36.5 

9.499 

18 

17  31  33.07 

9.1386 

18  17  31.6 

1.568 

18 

19  13    3.87 

9.0798 

17  52    4.1 

9J>81 

19 

17  33  41.43 

9.1391 

18  19    4.2 

1.488 

19 

19  15    8.61 

9.0781 

17  49  26.8 

9.608 

20 

17  35  49.76 

9.1386 

18  20  31.5 

1.410 

20 

19  17  13.24 

9.0763 

17  46  44.7 

9.749 

21 

17  37  58.05 

9.1378 

18  21  53.4 

1.390 

21 

19  19  17.77 

9.0746 

17  43  57.7 

9.899 

22 

17  40    6.30 

9.1379 

18  23    9.9 

1.930 

22 

19  21  22.19 

9.0797 

17  41    5.9 

9.903 

23 

17  42  14.51 

9.1365 

18  24  21.0 

1.141 

23 

19  23  26.49 

9.0708 

17  38    9.3 

9.863 

24 

17  44  22.68 

9.1357 

8.18  25  26.8 

1.059 

24 

19  25  30.68 

9.0689 

8.17.35    7.9 

3.069 
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VII. 


GREENWICH  MEA2ir  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

SilthtAMeBdim. 

DUE  for 
IHlimto. 

DeeUnatkni. 

Biff,  for 
iKinate. 

Hoar. 

Sight  AMicauioD. 

DUr.for 
IHfaiate. 

DeoUiifttlon. 

Diff.for 
1  Minute. 

WEI 

)NBSr 

>AY9. 

PEIDAT  11. 

0 

h    m      8 
19  25  30.68 

8 
S.088B 

S.17^35'   7'i) 

1/ 
3.089 

0 

21*  2'34!41 

8 

ijmo 

8.13  44  10.3 

6.396 

1 

19  27  34.76 

SUM70 

17  32    1.8 

3.149 

1 

21    4  32.97 

1.9759 

13  37  44.6 

6.457 

2 

19  29  38.72 

9.0661 

17  28  50.9 

3.991 

2 

21    6  31.43 

1.9734 

13  31  15.5 

6.614 

3 

19  31  42..57 

9UW39 

17  25  35.3 

3.998 

3 

21    8  29.78 

ijnn 

13  24  42.9 

6.579 

4 

19  33  46.31 

S.0613 

17  22  1.5.1 

3.376 

4 

21  10  28.04 

1.9701 

13  18    6.8 

6uao 

5 

19  25  49.93 

9.09A3 

17  18  50.2 

3.454 

5 

21  12  26.20 

1.9685 

13  11  27.3 

6.687 

6 

19  37  53.43 

9MU 

17  15  20.6 

3JS32 

6 

21  14  24.26 

1J1680 

13    4  44.3 

6.744 

7 

19  39  56.82 

9.0656 

17  1!  4&4 

3.606 

7 

21  16  22.23 

1.9654 

12  57  58.0 

6.800 

8 

19  42    0.09 

9.0536 

17    8    7.6 

3.664 

8 

21  18  20.11 

1.9638 

12  5\    8.3 

6.856 

9 

19  44    3.24 

9.0516 

17    4  24.3 

3.760 

9 

21  20  17.89 

lJNa3 

12  44  15.3 

6.911 

10 

19  46    6.27 

9.0496 

17    0  36.4 

3.636 

10 

21  22  15.58 

1.9608 

12  37  19.0 

6J66 

n 

19  48    9.19 

9.0477 

16  56  44.0 

3J)11 

11 

21  24  13.19 

1.9504 

12  30  19.5 

7.019 

12 

19  50  11.99 

9.0457 

16  52  47.1 

3.986 

12 

21  26  10.71 

1J)579 

12  23  ]a7 

7JJ73 

13 

19  52  14.67 

9JHOT 

16  48  45.7 

4.061 

13 

21  28    8.14 

1.9565 

12  16  10.7 

7.197 

14 

19  54  17.23 

9.0417 

16  44  39.8 

4.135 

14 

21  30    5.49 

1.9661 

12    9    1.5 

7.179 

15 

19  56  19.67 

9JI307' 

16  40  29.5 

4.909 

15 

21  32    2.75 

1.9637 

12    1  49.2 

7.939 

16 

19  58  21.99 

9.03n 

16  36  14.8 

4.989 

16 

21  33  59.93 

1.9594 

11  54  33.7 

7.984 

17 

20    0  24.19 

9.0358 

16  31  55.7 

4J54 

17 

21  35  57.04 

1J»19 

11  47  15.1 

7.335 

18 

20    2  26.28 

9.0336 

16  27  32.3 

4.497 

18 

21  37  54.07 

1.9499 

11  39  53.5 

7.386 

19 

20    4  28.25 

9J017 

16  23    4.5 

4.499 

19 

21  39  51.02 

1.9486 

11  32  28.8 

7.437 

20 

20    6  30.09 

9.0d97 

16  18  32.4 

4.570 

20 

21  41  47.90 

1.9473 

11  25    1.1 

7.487 

21 

20    8  31.81 

9.09n 

16  13  56.1 

4UM1 

21 

21  43  44.70 

1.9461 

11  17  30.4 

7.687 

22 

20  10  33.42 

9.0957 

16    9  15.5 

4.719 

22 

21  45  41.43 

1.9450 

11    9  56.7 

7.686 

23 

20  12  34.90 
THl 

9.0837 

S.16    4  30.6 
LY  10. 

4.783 

23 

21  47  38.10 

SAT 

1JM39 

8.11     2  20.1 
LY  12. 

7.636 

0 

20  14  36.26 

9.0917 

8.15  59  41.5 

4.853 

0 

21  49  34.70 

1.9497 

8.10  54  40.5 

7.683 

1 

20  16  37.50 

9.0197 

15  54  48i2 

4J»9 

1 

21  51  31.23 

1.9417 

10  46  58.1 

7.731 

2 

20  18  38.6:3 

9.0178 

15  49  50.8 

4J191 

2 

21  53  27.70 

1.9407 

10  »>  12.8 

7.776 

3 

20  20  39.64 

9.0156 

15  44  49.3 

bjm 

3 

21  55  24.11 

1.9397 

10  31  24.7 

7.895 

4 

20  22  40.53 

9.0138 

15  39  43.7 

5.198 

4 

21  57  20.46 

1.9387 

10  23  33.8 

7.879 

5 

20  24  41.30 

9U)119 

15  34  :m.o 

5.196 

5 

21  59  16.76 

1.9978 

10  15  40.1 

7JH7 

6 

20  26  41.!^ 

9.0100 

15  2J)  20.2 

6.963 

6 

22   1  laoo 

1.9968 

10    7  43.7 

7.969 

7 

20  28  42.50 

9.0080 

15  24    2.4 

6.330 

7 

22    3    9.18 

1.9960 

9  59  44.6 

BMn 

8 

20  30  42.92 

9.0061 

15  18  40.6 

6.396 

8 

22    5    5.:» 

1.9358 

9  51  42.8 

60)59 

9 

20  32  43.23 

9.0049 

15  13  14.9 

6.469 

9 

22    7    1.41 

1J»44 

9  43  38.3 

eU)97 

10 

20  34  43.42 

9.0099 

15    7  45.2 

6.587 

10 

22    8  57.45 

1.9337 

9  35  31.1 

8.141 

11 

20  36  43.50 

9.0003 

15    2  11.6 

5.599 

11 

22  10  53.45 

1.9399 

9  27  21.4 

&184 

12 

20  38  43.46 

1J964 

14  56  34.1 

6U167 

12 

22  12  49.40 

1.9993 

9  19    9.1 

6.997 

13 

20  40  43jn 

1JW66 

14  50  52.7 

6.799 

13 

22  14  45.32 

iMn 

9  10  54i2 

8.969 

14 

20  42  43.05 

1.9947 

14  45    7.5 

6.785 

14 

22  16  41.20 

1.9310 

9    2  3a8 

8.311 

15 

20  44  42.67 

1.9998 

14  39  18.5 

5.848 

15 

22  18  37.04 

1J»304 

8  54  16.9 

8.359 

16 

20  46  42.18 

1.9900 

14  33  25.7 

6.911 

16 

22  20  32.85 

1.9999 

8  45  54.6 

6.399 

17 

20  48  41.58 

1.9699 

14  27  29.2 

6.»73 

17 

22  22  28.63 

1.9994 

8  37  29.8 

8.433 

18 

20  50  40.88 

1.9874 

14  21  28.9 

6.036 

18 

22  24  24.38 

1.9990 

8  29    2.6 

6.473 

19 

20  52  40.07 

1UM56 

14  15  24.9 

6.098 

19 

22  26  20.11 

1M» 

8  20  33.0 

8.519 

20 

20  .54  3f).15 

1.9636 

14    9  17.3 

6.158 

20 

22  28  15.81 

lJ9m 

8  12    1.1 

8J»9 

21 

20  56  28A2 

1.9890 

14    3    5.9 

6.919 

21 

22.30  11.49 

1.9978 

8    3  26.8 

8J»1 

22 

20  58  36.99 

1.9603 

13  56  50.9 

6.979      22 

22  32    7.15 

1J)976 

7  54  50.2 

8.698 

23 

21     0  35.75 

ljr766 

13  50  32.4 

6.338      23 

22  34    2.80 

1J»74 

7  46  11.4 

8.666 

24 

21     2  34.41 

1.9709 

8.13  44  10.3 

6.398      24 

22  35  58.44 

1.9979 

8.  7  37  30.3 

6.703 

Yin. 
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GREENWICH  MEAN  TIME. 

THK  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

BlghtAMensioiL 

DiiTfor 
1  Minute. 

Dtftfor 
iMinnte. 

Hour. 

RiKbtAMeiisloii. 

Difllfor 
1  Minute. 

DUTfor 
IMinnte. 

81 

JNDAl 

Z    13. 

TCTESDAT  16. 

0 

h    m     ■ 
22  35  58.44 

8 

S.  /37'30!3 

8.703 

0 

h    m     • 
0    9    7.44 

• 
1J731 

S.  0    6  16.6 

9.896 

1 

22  37  54.06 

1.0870 

7  28  47.0 

8.740 

1 

0  11    5.89 

1.9753 

N.  0    3  37.6 

9.908 

2 

22  39  49.68 

1.9900 

7  20    1.5 

8.777 

2 

0  13    4.48 

lJff77 

0  13  32.4 

9.918 

3 

22  41  45.29 

1J968 

7  11  13.8 

8.819 

3 

0  15    3.21 

1.9800 

0  23  27.8 

9.998 

4 

22  43  40.90 

1J968 

7    2  24.0 

8.847 

4 

0  17    2.08 

1.9893 

0  33  23.8 

9.938 

5 

22  45  36.51 

1.9866 

6  53  32.1' 

8.888 

5 

0  19    1.09 

1.9847 

0  43  20.4 

9.947 

6 

22  47  32.12 

1.9900 

6  44  38.2 

8.916 

6 

0  21    0.25 

1.9879 

0  53  17.5 

9.955 

7 

22  49  27.74 

1.9970 

6  35  42.2 

84»0 

7 

0  22  59.56 

1JK08 

1    3  15.0 

9.969 

8 

22  51  23.36 

1.9971 

6  26  44J2 

8J83 

8 

0  24  59.03 

1JW94 

1  13  13.0 

9.970 

9 

22  53  18.99 

IJ»73 

6  17  44i2 

9.017 

9 

0  26  58.65 

li>960 

1  23  11.4 

9.976 

10 

22  55  14.64 

1.9976 

6    8  42.2 

9U>49 

10 

0  28  58.43 

1.9978 

1  33  10.1 

9.981 

11 

22  57  10.:)0 

1.9978 

5  59  38.3 

9.081 

11 

0  30  58..38 

9,0006 

1  43    9.1 

9.986 

12 

22  59    5.98 

IJ»889 

5  50  32.5 

9.119 

12 

0  32  58.50 

9UNKM 

1  53    8.4 

90)90 

13 

23    1     i:68 

lJBa» 

5  41  24.8 

9.143 

13 

0  34  58.79 

9Mm 

2    3    7.9 

9.998 

14 

23    2  57.41 

1.9990 

5  32  15.3 

9.173 

14 

0  36  59.25 

9.0009 

2  13    7.6 

9.907 

15 

23    4  53.16 

1.9994 

5  23    4.0 

9.908 

15 

0  38  50.89 

9U»199 

2  23    7.5 

90)90 

16 

23    6  48.94 

1.0300 

5  13  50.9 

9.939 

16 

0  41    0.71 

S.0158 

2  33    7.5 

10.000 

17 

23    8  44.76 

ijnoo 

5    4  36.1 

9.909 

17 

0  43    1.71 

9.0188 

2  43    7.5 

10.000 

18 

23  10  40.61 

14»11 

4  55  19.5 

9.990 

18 

0  45    2.90 

90)914 

2  53    7.5 

9.999 

19 

23  12  36.49 

1J»17 

4  46    1.3 

9J18 

19 

0  47    4.28 

9U»46 

3    3    7.4 

9.998 

20 

23  14  32.42 

1J»95 

4  36  41.4 

9.346 

20 

0  49    5.85 

9.0978 

3  13    7.3 

0.007 

21 

23  16  28.39 

1.9333 

4  27  19.8 

9.373 

21 

0  51    7.62 

9.0319 

3  23    7.1 

0.095 

22 

23  18  24.41 

IMU 

4  17  56.6 

9.390 

22 

0  53    9..59 

9.a346 

3  33    6.7 

0.098 

23 

23  20  2U.48 
M< 

1M49 

3NDA^ 

S.  4    8  31i^ 
r  14. 

9.495 

23 

0  55  11.77 
WEI 

9.0380 

)NESD 

N.  3  43    6.1 
AY  16. 

9.987 

0 

23  22  16.60 

1.9368 

8.  3  59    5.6 

9.451 

0 

0  57  14.15 

9.0414 

N.  3  53    5.2 

9J89 

1 

23  24  12.78 

1.9968 

3  49  37.8 

9.475 

1 

0  59  16.74 

9.0460 

4    3    4.0 

9.977 

2 

23  26    9.02 

1.9378 

3  40    8.6 

9.499 

2 

1     1  19.55 

9.0480 

4  13    2.5 

9.979 

3 

23  28    5.32 

1.9388 

3  30  37.9 

9.593 

3 

1    3  22.57 

9.0599 

4  23    0.6 

9965 

4 

23  30    1.68 

1.9389 

3  21     5.8 

9.547 

4 

1     5  25.81 

90)559 

4  :«  58.3 

9.957 

5 

23  31  58.11 

1.9419 

3  11  32.3 

9.570 

5 

1     7  29.28 

9.0607 

4  42  55.4 

9.048 

6 

23  33  54.62 

1.9494 

3    1  57.4 

9JW9 

6 

1    9  32.97 

90)634 

4  52  5?.0 

00)38 

7 

23  35  51.20 

1JM37 

2  52  21.2 

9.614 

7 

1  11  36.89 

90)673 

5    2  48.0 

0.998 

8 

23  37  47.86 

1.9450 

2  42  43.7 

9U05 

8 

1  13  41.05 

S.0718 

5  12  43.4 

9.917 

9 

2:i  ;»  44.60 

IJM63 

2  33    5.0 

9.655 

9 

1  15  45.44 

90)759 

5  22  38.1 

9.905 

10 

23  41  41.42 

1.9477 

2  23  25.1 

9.67ft 

10 

1   17  50.07 

9.0799 

5  32  32.0 

9.899 

11 

23  43  38.32 

1.9491 

2  13  44.0 

9.695 

11 

1  19  54.94 

9.0839 

5  42  2.5.1 

9.878 

12 

23  45  35;U 

1.9506 

2    4     1.7 

9.714 

12 

1  22    0.05 

9.0873 

5  52  17.4 

9.864 

13 

23  47  32.40 

JJ»93 

1  54  18.3 

9.739 

13 

1  24    5.41 

9.0915 

6    2    8.8 

9.848 

14 

23  49  29.59 

1.9539 

1  44  33.8 

9.750 

14 

1  26  11.03 

9.0057 

6  11  .59.2 

9.839 

15 

23  51  26.87 

iMsa 

1  34  48.3 

9.768 

15 

1  28  16.90 

9.1000 

6  21  48.6 

9.814 

16 

23  53  24.26 

1.9574 

1  25    1.7 

9.785 

16 

1  30  2:^.03 

9.1043 

6  31  36.9 

9.706 

17 

23  55  21.76 

1.9599 

1  15  14.1 

9.801 

17 

1  32  2!).42 

9.1087 

6  41  24.1 

9.777 

18 

23  57  19.36 

1.9609 

1     5  25.6 

9.816 

18 

1  34  3().07 

9.1130 

6  51   10.2 

9.737 

19 

23  59  17.07 

].9eS8 

0  55  36.2 

9.831 

19 

1  :^6  42.i»8 

9.1175 

7    0  .55.0 

9.736 

20 

0    I  14.W 

141648 

0  45  4.5.9 

9.846 

20 

1  .38  .50.17 

9.1991 

7  10  .38.5 

9.714 

21 

0    3  12.85 

1JM68 

0  35  54.7 

9.860 

21 

1  40  57.63 

9.1967 

7  20  20.7 

9.691 

22 

0    5  10.92 

1M80 

0  26    2.7 

9.OTa 

22 

1  43    5.:)7 

9.1319 

7  .30     1.4 

9.667 

2:i 

0    7    9.12 

1.9710 

0  16  10.0 

0.884 

23 

1  45  1.3..S8 

9.I3.')8 

7  3$>  40.7 

0.649 

24 

0    9    7.44 

1.9731 

S.  0    6  UU\ 

9.886 

24 

1  47  21.67 

9.1406 

N.  7  49  18.5 

0.617 
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IX. 


GEEBNWIOH  MEAN  TIME. 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

BlgbtAMwnsioiL 

DUr.for 
IMinuto. 

DULfor 
iMlnnto. 

ffow. 

Right  Aaoenslon. 

JMtfm 
IHinute. 

DeolinaUm. 

DUTfor 
1  Minute. 

THUBSDAT  17. 

SATUKDAT  19. 

0 

h    m     8 
1  47  21.67 

8 
S.1406 

N.  7  49  18.5 

9.617 

0 

h    m     8 
3  36  11.84 

8 

9.4087 

N.14  40  1/5 

u 
7.051 

1 

1  49  30.25 

8.1453 

7  58  54.7 

9.590 

1 

3  38  36.17 

9.4083 

14  47  18.1 

6.967 

3 

1  51  39.11 

fi.1501 

8    8  29.2 

9.509 

2 

3  41    0.84 

9.4141 

14  54  13.6 

6.8n 

3 

1  53  48.26 

9.1549 

8  18    2.1 

9.533 

3 

3  43  25.86 

9.4196 

15    1    4.0 

6.797 

4 

1  55  57.70 

S.1507 

8  27  33.2 

9.S03 

4 

3  45  51.22 

9.4954 

15    7  49.2 

6.711 

5 

1  58    7.44 

S.1647 

8  37    2.5 

9.479 

5 

3  48  16.91 

9.4310 

15  14  29.1 

6UB9 

6 

2    0  17.47 

S.I097 

8  46  29.9 

9.440 

6 

3  50  42.94 

9.4366 

15  21    3.7 

0.531 

7 

2    2  27.80 

«.!747 

8  55  55.3 

9.407 

7 

3  53    9.31 

9.4499 

15  27  32.8 

0.439 

8 

2    4  38.43 

8.I797 

9    5  18.7 

9.373 

8 

3  55  36.01 

9.4477 

15  33  56.4 

6.347 

9 

2    6  49.37 

9.1848 

9  14  40.1 

9.338 

9 

3  58    3.03 

9.4539 

15  40  14.4 

6.953 

10 

2    9    0.61 

9.1890 

9  23  59.3 

9J09 

10 

4    0  30.39 

9.4587 

15  46  26.8 

0.158 

11 

2  11  12.16 

9.1951 

9  33  16.3 

9.965 

11 

4    2  58.08 

9.4649 

15  52  33.4 

6.009 

12 

2  13  24.02 

9.9003 

9  42  31.1 

9.997 

12 

4    5  26.09 

9.4696 

15  58  34.2 

5.964 

13 

2  15  36.19 

9.9055 

9  51  43.5 

9.187 

13 

4    7  54.43 

9.4749 

16    4  29.1 

5.866 

14 

2  17  48.68 

9.9108 

10    0  53.5 

9.146 

14 

4  10  23.08 

9.4809 

16  10  18.1 

5.766 

15 

2  20    1.49 

9.9109 

10  10    1.0 

9.104 

15 

4  12  52.05 

9.4855 

16  16    1.0 

5.664 

16 

2  22  14.62 

9.9915 

10  19    6.0 

9.009 

16 

4  15  21.34 

9.4907 

16  21  37.8 

5.509 

17 

2  24  28.07 

9.9968 

10  28    8.4 

9.017 

17 

4  17  50.94 

9.4960 

16  27    8.4 

5.458 

18 

2  26  41.84 

9.9399 

10  37    8.1 

8.979 

18 

4  20  20.85 

9.5010 

16  32  32.8 

5.354 

19 

2  28  55.94 

9.9377 

10  46    5.1 

8.995 

19 

4  22  51.06 

9.5061 

16  37  50.9 

5J948 

20 

2  31  10.36 

9.9431 

10  51  59.3 

8.878 

20 

4  25  21..58 

9.5119 

16  43    2.6 

5.141 

21 

2  33  25.11 

9.9486 

11    3  50.5 

8.899 

21 

4  27  52.40 

9.5169 

16  48    7.8 

5.099 

22 

2  35  40.19 

9.9541 

11  12  38.7 

8.T79 

22 

4  30  23.52 

9.5911 

16  53    6.5 

4.993 

23 

2  37  55.60 

9.9597 

BIDAl 

N.11  21  24.0 

r  18. 

6.799 

23 

4  32  54.93 
ST 

9.5958 

nn>Ai 

N.16  57  58.6 
r  20. 

4.819 

0 

2  40  11.35 

9.9653 

N.U  30    6.2 

8.077 

0 

4  35  26.62 

9.5306 

N.17    2  44.0 

4.701 

1 

2  42  27.44 

9.9709 

11  38  45.2 

8.093 

1 

4  37  58.60 

9.5353 

17    7  22.7 

4J&88 

2 

2  44  43.86 

9.9764 

11  47  21.0 

8.568 

2 

4  40  30.86 

9.5400 

17  11  54.6 

4.475 

3 

2  47    0.61 

9.98M 

11  55  53.4 

8.513 

3 

4  43    3.40 

9.5446 

17  16  19.7 

4.381 

4 

2  49  17.70 

9.9877 

12    4  22.5 

8.456 

4 

4  45  36.21 

9.5491 

17  20  37.9 

4.944 

5 

2  51  35.13 

9.9934 

12  12  48.1 

8.397 

5 

4  48    9.29 

9.5535 

17  24  49.0 

4.197 

6 

2  53  52.91 

9.9999 

12  21  10.2 

8J38 

6 

4  50  42.63 

9.5578 

17  28  5ai 

4J0O9 

7 

2  56  11.03 

9.3048 

12  29  28.7 

8.377 

7 

4  53  16.23 

9.5091 

17  32  50.1 

3.890 

8 

2  58  29.49 

9J105 

12  37  43.5 

8.915 

8 

4  55  50.08 

9.5663 

17  36  39.9 

3.770 

9 

3    0  48.29 

9.3109 

12  45  54.5 

8.159 

9 

4  58  24.19 

9.5705 

17  40  22.5 

3.049 

10 

3    3    7.44 

9.3990 

12  54    1.7 

.  aoe7 

10 

5    0  58.54 

9.5744 

17  43  57.8 

3.597 

11 

3    5  26.93 

9.3978 

13    2    5.0 

8.091 

11 

5    3  33.12 

9.5783 

17  47  25.8 

3405 

12 

3    7  46.77 

9.3336 

13  10    4.2 

7.954 

12 

5    6    7.94 

9.58S9 

17  50  46.4 

3.989 

13 

3  10    6.95 

9.3393 

13  17  59.4 

7.886 

13 

5    8  42.99 

9.5860 

17  53  59.6 

8.157 

14 

3  12  27.48 

9.3451 

13  25  50.5 

7.817 

14 

5  11  18.26 

9.5806 

17  57    5.2 

3.031 

15 

3  14  48.36 

9.3508 

13  33  37.4 

7.746 

15 

5  13  53.74 

9.5039 

18    0    3.3 

9.905 

16 

3  17    9.58 

9.av» 

13  41  20.0 

7.674 

16 

5  16  29.44 

9.5967 

18    2  53.8 

9.778 

17 

3  19  31.15 

^.3094 

13  48  58.3 

7.601 

17 

5  19    5.a5 

9.6001 

18    5  36.7 

9.051 

18 

3  21  53.07 

9.3689 

13  56  32.1 

7.596 

18 

5  21  41.45 

9.6034 

18    8  11.9 

9J&99 

19 

3  24  15.33 

9.3739 

14    4     1.4 

7.450 

19 

5  24  17.75 

9.6066 

18  10  39.4 

9.393 

20 

3  26  37.94 

9.3797 

14  11  26.1 

7.373 

20 

5  26  54.24 

9.6097 

18  12  59.1 

9.963 

21 

3  29    0.90 

9.3855 

14  18  46.2 

7.905 

21 

5  29  30.91 

9.6196 

18  15  11.0 

9.139 

22 

3  31  24.20 

9.3919 

14  26    1.5 

7.915 

22 

5  32    7.75 

9.6154 

18  17  15.0 

9.001 

23 

3  33  47.85 

9.3970 

14  33  12.0 

7.133 

23 

5  34  44,76 

9.6189 

18  19  11.1 

1.870 

24 

3  36  11.84 

9.4097 

N.14  40  J7.5 

IMl 

24 

5  37  21.94 

9.6909 

N.18  20  59.4 

1.730 

X. 
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GBBEfTWICH  MEAK  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

DUE  for 
IMlnate. 

Dlftfor 
IMlnate. 

Sour. 

Diflllbr 
lliinate. 

DecUnation. 

I>iff.for 
iMinate. 

M( 

)I^DA^ 

r  21. 

WEDIJESDAY  23. 

0 

h    m     8 
5  37  21.94 

8 

N.l^20'5a4 

1.738 

0 

h    m     B 
7  44    1.22 

.   8.0119 

N.17^   ^51'^ 

4*^15 

J 

5  39  59.27 

S.ttM 

18  22  39.7 

1.005 

.1 

7  46  37.85 

8.0000 

17    3    4.7 

4.838 

2 

5  42  36.75 

9.0950 

18  24  12.0 

1.471 

2 

7  49  14.30 

9.0000 

16  58  10.7 

4.901 

3 

5  45  14.38 

8.0888 

18  25  36.2 

1.337 

3 

7  51  50.57 

8.0030 

16  53    9.4 

6.088 

4 

5  47  52.14 

8.0304 

18  26  52.4 

1.909 

4 

7  54  26.66 

8.5999 

16  48    0.8 

5.903 

5 

5  50  30.03 

8.0395 

18  28    0.5 

1.007 

5 

7  57    2.56 

9.5000 

16  42  45.0 

6.393 

6 

5  53    8.04 

8.0345 

18  29    0.4 

0S31 

6 

7  59  38.26 

8.5933 

16  37  22.0 

5.448 

7 

5  55  46.17 

8.0304 

18  29  52.2 

0.700 

7 

8    2  13.76 

9.5890 

16  31  51.9 

5.500 

8 

5  58  24.41 

8Ui381 

18  30  a5.9 

0.000 

8 

8    4  49.05 

8.6866 

16  26  14.8 

5.077 

9 

6    1    2.74 

8UI397 

18  31  11.4 

0.593 

9 

8    7  24.14 

8.6830 

16  20  80.7 

6.799 

10 

6    3  41.17 

8.0413 

18  31  38.7 

0.387 

10 

8    9  59.01 

8.5704 

16  14  39.7 

5.907 

11 

6    6  19.69 

8.0487 

18  31  57.8 

0.950 

11 

8  12  33.66 

8.5757 

16    8  41.8 

6U»1 

12 

6    8  58.29 

8.0439 

18  32    8.7 

•I-0.119 

12 

8  15    8.09 

8.5719 

16    2  37J2 

0.133 

13 

6  11  3&96 

8.0451 

18  32  11.3 

-0U)95 

13 

8  17  42.29 

9.5081 

15  56  25.9 

0.944 

14 

6  14  15.70 

8.0408 

18  32    5.7 

0.103 

14 

8  20  16.26 

8.5048 

15  50    7.9 

6.355 

15 

6  16  54..'iO 

8.0471 

18  31  51.8 

0.301 

15 

8  22  50.00 

9JU03 

15  43  43.3 

0.404 

16 

6  19  33.35 

8UM79 

18  31  29.6 

0.438 

16 

8  25  23.50 

8.5503 

15  37  12.2 

0.579 

17 

6  22  12.25 

8UM00 

18  30  59JD 

0.570 

17 

8  27  56.75 

8.5588 

15  30  34.7 

04178 

18 

6  24  51.18 

9.0491 

18  30  20.5 

0.715 

18 

8  30  29.76 

8.5481 

15  23  50.9 

0.783 

19 

6  27  30.14 

8.0480 

18  29  33.5 

0.868 

19 

8  33    2.52 

8.5439 

15  17    0.8 

0.887 

20 

6  30    9.13 

8.0489 

18  28  38.2 

0.990 

20 

8  35  35.03 

8.5397 

15  10    4.5 

0.990 

21 

6  32  48.13 

8.0500 

18  27  34.7 

1.198 

21 

8  38    7.28 

8.5353 

15    3    2.0 

7jm 

22 

6  35  27.13 

8.0501 

18  26  22.9 

1.900 

22 

8  40  39.27 

8.5310 

14  55  53.4 

7.108 

23 

6  38    6.14 
TU 

8.0508 

ESDA 

NJ8  25    2.8 
122. 

1.404 

23 

8  43  11.00 
THl 

8.5007 

UBSDJ 

N.14  48  38.9 
LT24. 

7J»l 

0 

6  40  45.15 

8.0500 

N.18  23  34.4 

1.549 

0 

8  45  42.47 

8.5983 

N.14  41  18.5 

7.389 

1 

6  43  24.14 

8.0497 

18  21  57.8 

IJ679 

1 

8  48  13.67 

8Jil78 

14  33  52.2 

7.480 

2 

6  46    3.11 

8.0493 

18  20  13.0 

1.810 

2 

8  50  44.60 

8.5133 

14  26  20J2 

7.580 

3 

6  48  42.06 

8.0488 

18  18  19.9 

1.953 

3 

8  53  15.26 

8.5088 

14  18  42.6 

7jm 

4 

6  51  20.97 

8.0489 

18  16  18.6 

9.090 

4 

8  55  45.65 

8.5049 

14  10  59.4 

7.700 

5 

6  53  59.83 

8.0474 

18  14    9.1 

8.880 

5 

8  58  15.76 

8.4090 

14    3  10.7 

7.857 

6 

6  56  38.64 

8UM00 

18  11  51.5 

8.308 

6 

9    0  45.60 

8.4950 

13  55  16.5 

7.947 

7 

6  59  17.40 

8.0455 

18    9  25.7 

8.497 

7 

9    3  15.16 

8.4803 

13  47  17.0 

6.030 

8 

7    1  56.10 

8.0443 

18    6  51.8 

8.038 

8 

9    5  44.44 

8.4850 

13  39  12.2 

&193 

9 

7    4  34.72 

18    4    9.8 

8.707 

9 

9    8  13.43 

8.4800 

13  31    2.3 

&906 

10 

7    7  13.26 

8.0417 

18    1  19.8 

8.901 

10 

9  10  42.14 

8.4708 

13  22  47.3 

6.909 

U 

7    9  51.72 

8.0403 

17  58  21.7 

3.035 

11 

9  13  10.57 

8.4714 

13  14  27.2 

&378 

12 

7  ^12  30.10 

8aS388 

17  55  15.6 

3.108 

12 

9  15  38.71 

8.4000 

13    6    2iJ 

8.457 

13 

7  15    8.38 

8.0371 

17  52    1.5 

3.301 

13 

9  18    6.56 

8.4018 

12  57  32.4 

BJNTf 

14 

7  17  46.,'55 

8.0353 

17  48  39.5 

3.433 

14 

9  20  34.12 

8.4670 

12  48  57.8 

8U)10 

15 

7  20  24.61 

8.0334 

17  45    9.6 

3.504 

15 

9  23    1.40 

8.4588 

12  40  18.5 

BMa 

16 

7  23    2.56 

8.0314 

17  41  31.8 

3.090 

16 

9  25  28.39 

8.4474 

12  31  34.6 

8.700 

17 

7  25  40.38 

8.0993 

17  37  46.1 

3.890 

17 

9  27  55.09 

8.4495 

12  22  46.2 

&844 

18 

7  28  18.08 

8.0978 

17  33  52.7 

3.964 

18 

9  30  21.49 

8.4876 

12  13  53.3 

8.917 

19 

7  30  55.65 

8.0949 

17  29  51.6 

4.089 

19 

9  32  47.(K) 

8.4398 

12    4  56.1 

6.987 

20 

7  33  33.07 

9.0894 

17  25  42.8 

4.911 

20 

9  35  13.43 

9.4980 

11  55  54.6 

9.059 

21 

7  36  10.34 

9.0199 

17  21  26.3 

4.338 

21 

9  37  38.96 

9.4831 

11  46  49.0 

9.188 

22 

7  38  47.46 

9.0173 

17  17    2.2 

4.405 

22 

9  40    4.20 

9.4189 

11  37  39.3 

9.190 

23 

7  41  24.42 

9.0147 

17  12  30.5 

4.501 

23 

9  42  29.15 

8.4134 

11  28  25.5 

9J209 

24 

7  44    1.22 

9.0119 

N.17    7  51.3 

4.715 

24 

9  44  53.81 

8.4086 

N.ll  19    7.8 

9.397 

14 
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XL 


GEEENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

BighiABoenaion. 

Diff.for 
1  Minute. 

Diff.for 
1  Minute 

Hour. 

Bight  Ascension. 

Diiffor 
1  Minute. 

PedinsttoB. 

Diir.for 

F] 

RTT>A1 

:2b. 

SUNDAY  27. 

h    m     8 

8 

C          §         1$ 

u 

h    m      8 

8 

N.  ^    2  13.4 

$t 

0 

9  44  53.81 

9.4066 

N.ll  19    7.8 

djasrr 

0 

11  35  18.08 

8.9043 

10.884 

1 

9  47  18.18 

8.4097 

11    9  46.3 

0.300 

1 

11  37  30.24 

9.9011 

2  .51  19.6 

10.888 

3 

9  49  42.26 

8.3088 

11    0  21.0 

0.459 

2 

11  39  42.21 

9.1070 

2  40  25.6 

lOJOl 

3 

9  52    6.04 

8.3038 

10  50  52.0 

0413 

3 

11  41  53.99 

9.1048 

2  29  31.5 

10JW3 

4 

9  54  29.53 

8.3609 

10  41  19.4 

0.^79 

4 

11  44    5.58 

9.1017 

2  18  37.3 

10.903 

5 

9  56  52.74 

8.3844 

10  31  4a3 

0.630 

5 

1 1  46  16.99 

9.1886 

2    7  4a2 

10.908 

6 

9  59  15.66 

8.3786 

10  22    3.8 

0.687 

6 

11  48  28.21 

9.1855 

1  5($  49.1 

]OJ»I 

7 

10    1  38.29 

8JI748 

10  12  20.9 

0.749 

7 

11  50  39.25 

8.1885 

1  45  55.1 

10.898 

8 

10    4    0.63 

8.3700 

10    2  34.8 

0.795 

8 

11  .52  50.11 

9.1796 

1  a5    K4 

10.804 

9 

10    6  22.69 

8.3658 

9  52  45.5 

0.847 

9 

11  55    0.80 

9.1767 

1  24    7.9 

10.880 

10 

10    8  44.46 

8.3605 

9  42  53.1 

0.808 

10 

11  57  11.31 

9  1738 

1  13  14.7 

10.883 

11 

10  11    5.95 

S.3S58 

9  32  57.7 

0JM8 

11 

11  59  21.66 

8.1711 

1    2  21.9 

]0.8n 

12 

10  13  27.16 

8JS11 

9  22  59.3 

0.007 

12 

12    1  31.84 

8.1684 

0  51  29.5 

10.860 

13 

10  15  48.08 

8.3464 

9  12  58.1 

10.043 

13 

12    3  41.86 

9.1657 

0  40  37.6 

10.861 

14 

10  18    8.73 

8.3416 

9    2  54.1 

lojm 

14 

12    5  51.72 

9.1630 

0  29  46.2 

10.859 

15 

10  20  29.10 

9.3379 

8  52  47.4 

10.133 

15 

12    8    1.42 

9.1604 

0  18  55.4 

10.841 

16 

10  22  49.19 

9JI386 

8  42  38.1 

10.177 

16 

12  10  10i)7 

9.1578 

N.  0    8    5.3 

10.809 

17 

10  25    9.01 

8.3980 

8  32  26.2 

10.916 

17 

12  12  20.36 

8.1553 

S.  0    2  44.1 

10.817 

18 

10  27  28.55 

8J834 

8  22  11.9 

10.956 

18 

12  14  29.61 

9.1530 

0  13  32.8 

10.806 

19 

10  29  47.82 

8.3180 

8  11  55.2 

10.907 

19 

12  16  38.72 

9.1506 

0  24  20.7 

10.701 

20 

10  32    6.82 

84)144 

8    1  36.2 

10.335 

20 

12  18  47.68 

9.1488 

0  35    7.7 

10.775 

21 

10  34  25.55 

9.3100 

7  51  15.0 

10.379 

21 

12  20  56.50 

9.1450 

0  45  53.7 

10.750 

22 

10  36  44.02 

9.3056 

7  40  51.6 

10.407 

22 

12  23    5.19 

9.1437 

0  56  38.7 

10.743 

23 

10  39    2.22 

SAl 

9.3019 

CUKDi 

N.  7  30  26.2 
LT26. 

10.440 

23 

12  25  13.74 
M< 

9.1414 

3NDA^ 

S.  1    7  22.8 

IT  2a 

10.796 

0 

10  41  20.16 

9.9068 

N.  7  19  58.8 

10.479 

0 

12  27  22.16 

9.1303 

S.  1  18    5.8 

10.707 

1 

10  43  37.84 

9.8095 

7    9  29.5 

10.504 

1 

12  29  30.46 

9.1379 

1  28  47.6 

]0U»6 

2 

10  45  55.26 

9.9889 

6  58  58.3 

10.534 

2 

12  31  .38.63 

9.1359 

1  .39  28.3 

10.667 

3 

10  48  12.43 

9JW40 

6  48  25.4 

10.563 

3 

12  33  46.68 

9.1339 

1  50    7.7 

10.646 

4 

10  50  29.34 

9.9796 

6  37  50.8 

10.501 

4 

12  35  .54.61 

9.1319 

2    0  45.8 

10.694 

5 

10  52  46.00 

9.9760 

6  27  14.5 

10.617 

5 

12  38    2.43 

9.1993 

2  11  22.6 

10.609 

6 

10  55    2.41 

9.9714 

6  16  36.7 

10.649 

6 

12  40  10.13 

9.1974 

2  21  58.0 

10.578 

7 

10  57  18..57 

9J9673 

6    5  57.5 

10.666 

7 

12  42  17.72 

9.1957 

2  32  32.0 

10.554 

8 

10  59  34.49 

9.9633 

5  55  16.8 

10.680 

8 

12  44  25.21 

9.1940 

2  43    4.5 

10.588 

9 

11     1  50.17 

9.9503 

5  44  34.8 

10.711 

9 

12  46  32.60 

9.1993 

2  53  35.4 

10.509 

10 

11    4    5.61 

9.9553 

5  33  51.5 

10.731 

10 

12  48  39.88 

9.1906 

3    4    4.8 

10.476 

11 

11     6  20.81 

9.9514 

5  23    7.1 

10.740 

11 

12  ,50  47.07 

9.1100 

3  14  32.f» 

10.448 

12 

11    8  35.78 

9.9475 

5  12  21.6 

10.767 

12 

12  52  54.16 

9.1174 

3  24  58.5 

10.410 

13 

11  10  50.51 

9.9437 

5    1  35.0 

10.785 

13 

12  55    1.16 

9.1158 

3  35  22.8 

10.300 

14 

11  13    5.02 

9.9300 

4  50  47.4 

10.800 

14 

12  57    8.07 

9.1144 

3  45  45.3 

10.361 

15 

11  15  19.30 

9.9361 

4  39  59.0 

10.814 

15 

12  59  14.89 

9.1190 

3  56    6.1 

10.331 

16 

11  17  33.35 

9.9394 

4  29    9.8 

10.886 

16 

13    1  21.62 

^.1116 

4    6  25.0 

10.900 

17 

11  19  47.19 

9.9988 

4  18  19.7 

10.841 

17 

13    3  28.28 

9.1103 

4  16  41.9 

10.966 

18 

11  22    0.81 

9Jt35B 

4    7  28.9 

10.859 

18 

13    5  34.86 

9.1000 

4  26  56.9 

10.933 

19 

11  24  14.21 

9.9910 

3  56  37.5 

10.809 

19 

13    7  41.36 

9.1078 

4  37    9.9 

10.900 

20 

11  26  27.40 

9.9181 

3  45  45.5 

10.870 

20 

13    9  47.79 

9.1066 

4  47  20i) 

10.165 

21 

11  28  40.38 

9.9147 

3  34  53.0 

10.878 

21 

13  11  54.15 

9.1054 

4  .57  29.7 

10.190 

22 

11  30  53.15 

9.9119 

3  24    0.1 

10.885 

22 

13  14    0.44 

9.1043 

5    7  36.4 

10.004 

23 

11  33    5.72 

9.9077 

3  13    6.9 

10.880 

23 

13  16    6.67 

9.1039 

5  17  41.0 

10.058 

24 

n  35  18.08 

9.9043 

N.  3    2  13.4 

10.804 

24 

13  18  12.83 

9.1099 

8.  5  27  4a4 

10.091 
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GEEENWICH  MEAN  TIME. 

THE  MOON'S  RIQUT  ASCENSION  AND  DECLINATION. 

Hoar. 

DUtfor 
llCittuke. 

Diff-for 
llfinalie. 

Hoar. 

DiCfor 
IKbiiite. 

DMllBatiaB. 

Dur.for 

llCiimte. 

TU 

BSDA 

T29. 

THUBSDAT  31. 

h    m     8 

8 

o         »         /# 

n 

b    m     « 

8                   o       ,       » 

0 

13  18  12^ 

9.1089 

S.  5  27  4a4 

104)91 

0 

14  58  38.51 

94)837 

8.12  33  19.6 

T!4e3 

1 

13  20  ISSfH 

9.1019 

5  37  43.5 

9.063 

1 

15    0  44.15 

94)849 

12  40  46.6 

7.417 

3 

13  22  24.98 

9.1003 

5  47  41.3 

94M4 

2 

15    2  49.82 

94)047 

12  48    9.6 

7J60 

3 

13  24  30.97 

9UWfl3 

5  57  36.8 

9.006 

3 

15    4  55USJ 

9.0061 

12  55  28.6 

7^983 

4 

13  26  36.90 

9M» 

6    7  29.9 

9.804 

4 

15    7    1.23 

9.0066 

13    2  4a6 

7.915 

5 

13  28  42.79 

%Mm 

6  17  20.5 

9.899 

5 

15    9    6.98 

9.0069 

13    9  54.4 

7.146 

6 

13  30  48.63 

941970 

6  27    8.6 

9.781 

6 

15  11  12.77 

9.0067 

13  17    1.1 

74)77 

7 

13  32  54.43 

9UI009 

6  36  54.2 

9.730 

7 

15  13  18.58 

9.0971 

13  24    3.6 

74)08 

8 

13  35    0.18 

941066 

6  46  37.3 

94)07 

8 

15  15  24.42 

94)977 

13  31    2.0 

6.838 

9 

13  37    5.89 

9.0048 

6  56  17.8 

9.653 

9 

15  17  30.30 

84)969 

13  37  56.2 

6.867 

10 

13  39  11.56 

9.0049 

7    5  55.7 

9.609 

10 

15  19  36.21 

94)987 

13  44  46.1 

6.797 

Jl 

13  41  17.20 

9.0997 

7  15  30.9 

0.504 

11 

15  21  42.15 

9.0909 

13  51  31.8 

6.796 

12 

13  43  22.80 

9.0031 

7  25   ai 

9.518 

12 

15  23  48.12 

94)096 

13  58  13.2 

0.654 

13 

13  45  28.37 

9.0996 

7  34  33.1 

9.479 

13 

15  25  54.13 

9.1004 

14    4  50.3 

6.569 

14 

13  47  33.9J 

9U)099 

7  44    0.1 

9.496 

14 

15  28    0.17 

9.1000 

14  11  23.0 

6.508 

15 

13  49  »).43 

9U)018 

7  53  24.3 

9.379 

15 

15  30    6.24 

9.1015 

14  17  5i;) 

6.4S6 

J6 

13  51  44.92 

9.0013 

8    2  45.6 

9.331 

16 

15  32  12.35 

9.1081 

14  24  15.3 

6.368 

17 

13  53  50.39 

9.0010 

8  12  . 4.0 

9.989 

17 

15  34  18.49 

9.1097 

14  30  34.8 

6.988 

18 

13  55  55.84 

9.0007 

8  21  19.4 

9.938 

18 

15  36  24.67 

9.1039 

14  36  49.9 

6.914 

19 

13  58    1J27 

9UI003 

8  30  31.9 

9.189 

19 

15  38  30.88 

9.1038 

14  43    0J> 

6.130 

20 

14    0    6.68 

9JI001 

8  39  41.3 

9.139 

20 

15  40  37.13 

9.1045 

14  49    6.6 

64)65 

21 

14    2  12.08 

94)600 

8  48  47.7 

94)81 

21 

15  42  43.42 

9.1051 

14  55    8.3 

6.900 

22 

14    4  17.47 

94)607 

8  57  51.0 

0.090 

22 

15  44  49.74 

9.1057 

15    1    5.4 

64)13 

23 

14    6  22.84 

941604 

S.  9    6  51.2 

8.9n 

23 

15  46  5ai0 

9.1069 

S.15    6  57.9 

6.837 

WED 

>NESD 

AT  30. 

FEIDAT, 

JANTTAET  1,  188 

«. 

0 
1 

14    8  28.20 
14  10  33.56 

94»9S 
9.0609 

S.  9  15  48.2 
9  24  42.0 

8.993 
8.870 

0 

LIS  49    2.49 

9.1068  IS.  15  12  45.8 

5.700 

■ 

2 

14  12  38.91 

9.0609 

9  33  32.6 

8.817 

3 

14  14  44.26 

94)609 

9  42  20.0 

8.768 

4 

14  16  49.60 

94)601 

9  5!    4.0 

8.707 

• 

5 

14  18  54.95 

94)609 

9  59  44.7 

8.650 

PHASES 

OP  THE  MOON 

» 

6 

14  21    0.30 

9.0609 

10    8  22.0 

8.603 

7 

8 

14  23    5.65 
14  25  11.01 

9.0603 
9.0604 

10  16  55.9 
10  25  26.4 

8.536 
8.47P 

9 
10 

14  27  16.38 
14  29  21.75 

94)696 
9.0800 

JO  33  53.4 
10  42  16.9 

8.491 
8.369 

%  New  Moon 

d      h 
December  6      1 

I&6 

11 

14  31  27.13 

94)607 

10  50  36.9 

8.309 

9  First  Quart 

er     .    .    .    14      6    1 

21.8 

12 
13 

14  33  32.52 
14  35  37.92 

94)800 

10  58  53.3 

11  7    6.1 

8.943 
8.189 

0  Full  Moon 

....    21      8    , 

58.6 

14 

14  37  43.34 

9.0904 

11  15  1.5.2 

8.199 

C  Last  Quart! 

8r.    .    .    .    28      0    J 

W.7 

15 
16 

14  39  48.77 
14  41  54.22 

94)007 
94)910 

11  23  20.7 
11  31  22.5 

8.061 
74)99 

=^ 

17 

14  43  59.69 

9.0019 

11  39  20.5 

74)36 

d      h 

18 
19 

14  46    5.17 
14  48  10.67 

9.0015 
9.0918 

11  47  14.8 
11  55    5.3 

7.879 
7.800 

(C  Apogee.    . 

December    10     9.6 

20 

14  50  16.19 

9.0099 

12    2  51.9 

7.746 

(C  Perigee.    . 

....    22    13^ 

21 

14  52  21.74 

9.0096 

12  10  34.7 

74)81 

22 

14  ,54  27.31 

12  18  13.6 

74)16 

23 

14  56  32.90 

94)033 

12  25  48.6 

7.550 

24 

14  58  38.51 

94)037 

S.12  33  19.6 

7.483 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

ii 

P.L. 

P.L. 

P.L. 

P.  L. 

Name  and  Direotton 

Noon. 

of 

TOh. 

of 

VPi- 

of 

IXk. 

of 

^ 

of  Ol^eot. 

Dur. 

DIff. 

Diff. 

Dlff, 

1 

Satuhn' 

W. 

93    244 

S546 

9l42  53 

9566 

96  22  49 

9S64 

98    2'33 

9574 

Pollux 

W. 

78    8  45 

9643 

79  46  42 

9051 

81  24  28 

9600 

83    2    2 

9668 

Regiilus 

W. 

41  38  53 

9587 

43  18  33 

9576 

44  58     1 

9585 

46  37  17 

9593 

Sufi 

E. 

59  38  22 

9996 

58    6  36 

9936 

5635    3 

9947 

55    3  44 

9958 

2 

Pollux 

W. 

91    7    0 

9719 

92  43  24 

9790 

94  19  37 

3799 

95  55  38 

9738 

Regulus 

W. 

54  50  41 

9636 

56  28  47 

9645 

58    6  41 

9654 

59  44  23 

9669 

Sun 

E. 

47  30  33 

3013 

46    0  36 

3094 

44  30  53 

3035 

43    1  24 

3046 

3 

Pollux 

W. 

103  52  37 

9786 

105  27  23 

9795 

107    1  57 

9805 

108  36  18 

9815 

Regulus 

W. 

67  50    6 

9704 

69  26  41 

9719 

71    3    5 

9791 

72  39  17 

9799 

Sun 

E. 

35  37  32 

3107 

34    9  31 

3190 

32  41  46 

3133 

31  14  17 

3148 

8 

Sun 

W. 

22  16  48 

3504 

23  37    8 

3499 

24  57  33 

3496 

26  18    2 

3494 

Fomalhaut 

E. 

58  46  11 

3509 

57  25  57 

3539 

56    6    8 

3556 

54  46  46 

3589 

a  Pegasi 

E. 

72  51    6 

3990 

71  26  43 

3300 

70    2  32 

3313 

68  38  35 

3394 

9 

Sun 

W. 

33    0  43 

3494 

34  21  14 

3495 

35  41  44 

3497 

37    2  12 

3497 

Fomalhaut 

E. 

48  17  31 

3738 

47    i  24 

3776 

45  45  57 

3818 

44  31  13 

3863 

a  Pegasi 

E. 

61  42  19 

3389 

60  19  50 

3403 

58  57  37 

3418 

57  35  41 

3434 

10 

Sun 

W. 

43  44  13 

3503 

45    4  34 

3504 

46  24  54 

3504 

47  45  14 

3504 

Fomalhaut 

E. 

38  30  24 

4156 

37  21  18 

4937 

36  13  27 

4393 

35    6  56 

4419 

a  Pegasi 
a  Arietis 

E. 

50  50  49 

3587 

49  30  55 

3550 

48  11  26 

3574 

46  52  2:3 

3599 

E. 

93    5  19 

3196 

91  39    8 

3900 

90  12  59 

3909 

88  46  52 

3903 

11 

SUN^ 

W. 

54  26  58 

3500 

55  47  22 

3498 

57    7  48 

3496 

58  28  17 

3403 

a  Arietis 

E. 

81  36  37 

3907 

80  10  36 

3908 

78  44  36 

3908 

77  18  36 

3207 

Aldebaran 

E. 

114  17  38 

3089 

112  49    6 

3089 

111  20  34 

3080 

109  52    0 

3078 

12 

Sun 

W. 

er^  11  34 

3474 

66  32  27 

3469 

67  53  26 

3463 

69  14  31 

3456 

a  Aqnilie 
a  Arietis 

W. 

36  33  37 

4590 

37  36  10 

4485 

38  40  J5 

4380 

39  45  46 

4309 

E. 

70    8  24 

3903 

68  42  18 

3901 

e7  16  10 

3190 

65  50    0 

3197 

Aldebaran 

E. 

102  28  26 

9063 

100  59  31 

3058 

99  30  30 

3053 

98     1  23 

3048 

13 

Sun 

W. 

76    1  54 

3419 

77  23  49 

3410 

78  45  54 

3400 

80    8  10 

3301 

a  Aquike 

W. 

45  31  37 

3961 

46  43  55 

3907 

47  57    8 

3856 

49  11  12 

3810 

Venus 

W. 

29    0  17 

3479 

30  21     5 

3469 

31  42  12 

3446 

a3    3  37 

3430 

a  Arietis 

E. 

58  38  33 

3187 

57  12    8 

3184 

55  45  40 

3183 

54  19  10 

3181 

Aldebaran 

E. 

90  34    0 

3014 

89    4    5 

3006 

87  34    0 

9998 

86    3  45 

9980 

14 

Sun 

W. 

87    2  31 

88  26    4 

3391 

89  49  51 

3307 

91  13  54 

3994 

a  AquilflB 

W. 

55  32  58 

3608 

56  51  24 

3574 

58  10  27 

3540 

59  30    7 

3508 

Venus 

W. 

39  55  12 

3351 

41  18  25 

3334 

42  41  57 

3318 

44    5  48 

3301 

a  Arietis 

E. 

47    6  15 

3177 

45  39  38 

3178 

44  13    3 

3180 

42  46  30 

3183 

Aldebaran 

E. 

78  29  29 

9938 

76  57  58 

9996 

75  26  12 

9913 

73  54  10 

9901 

Saturn 

E. 

106    7  33 

9990 

104  35  40 

9000 

103    3  32 

9806 

101  31    8 

9883 

15 

Sun 

W. 

98  18  17 

3919 

99  44    4 

3903 

101  10  10 

3186 

102  36  36 

3169 

a  AquilfiB 

W. 

66  17    1 

3369 

67  40     1 

3335 

69    3  32 

3300 

70  27  33 

3984 

Venus 

W. 

51     9  59 

3914 

52  35  51 

3196 

54    2    5 

3178 

55  28  41 

3159 

Aldebaran 

E. 

66    9  48 

9831 

64  36    1 

9817 

63    1  55 

9801 

61  27  29 

8786 
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GREENWICH  MEAN  TIME. 

LUNAE  DISTANCES, 

• 

1 

Name  And  Direction 
of  Ol^ect. 

Midnight 

P.L. 

of 

Diff. 

XVk. 

P.L. 

of 

DIff. 

xvmb. 

P.L. 

of 
VOL 

XXPu 

P.L. 
of 

i>iir. 

1 

Saturn 
Pollux 
Regulus 
Sun 

W. 
W. 

w. 

E. 

99  42    i 
84  39  25 
48  16  21 
53  32  39 

9583 
9677 
9609 
9960 

lof  2l'  23 
86  16  36 
49  55  13 
52    1  47 

9599 
9685 
9610 
9980 

103    0  29 
87  53  36 
51  33  54 
50  31    9 

9601 
9094 
9619 
9990 

10l39  23 
89  30  24 
53  12  23 
49    0  44 

9610 

9MS 

.    9697 

3001 

2 

Pollux 

Regulus 

Sun 

W. 
W. 
E. 

97  31  26 
61  21  54 
41  32    8 

9748 
9670 
3068 

99    7    2 
62  59  14 
40    3    7 

9757 
9678 
3069 

100  42  26 
64  36  23 
38  34  20 

9706 
9687 
3089 

102  17  38 
66  13  20 

37    5  48 

9776 
9606 
3095 

3 

Pollux 

Regulus 

Sun 

W. 
W. 
£. 

110  10  26 
74  15  19 
29  47    6 

9896 
9737 
3163 

111  44  20 
75  51  10 
28  20  13 

9836 

9745 
3179 

113  18    1 
77  26  50 
26  53  39 

9847 
9753 
3197 

114  51  28 
79    2  19 
25  27  26 

9857 
9709 
3915 

8 

Sun 

Fomalhaut 

aPegasi 

W. 
E. 
E. 

27  38  33. 
53  27  52 
67  14  51 

3403 
3610 
3336 

28  59    5 
52    9  28 
65  51  21 

3499 
9638 
3348 

30  19  38 
50  51  35 
64  28    5 

9499 
3668 
3361 

31  40  11 
49  34  15 
63    5    4 

3493 
9703 
3375 

9 

Sun 

Fomalhaut 

aPegasi 

W. 
E. 
E. 

38  22  39 
43  17  16 
56  14    3 

3490 
3019 
3451 

39  43    4 
42    4    8 
54  52  44 

3500 
3965 
3469 

41    3  28 
40  51  54 
53  31  45 

3501 
4094 
3487 

42  23  51 
39  40  38 
52  11    6 

3509 
4087 
3506 

10 

Sun 

Fomalhaut 
a  Pe^asi 
a  Arietis 

W. 
E. 
E. 
E. 

49    5  34 
34     1  52 

45  33  48 
87  20  46 

3504 
4.^96 
3698 
3804 

50  25  54 
32  58  23 
44  15  44 
85  54  42 

3504 
4646 
3658 
3906 

51  46  14 
31  5(5  38 
42  58  12 

84  28  40 

3503 
4783 
3681 
3906 

53    6  35 
30  56  48 
41  41  15 
83    238 

3501 
4837 
3797 
3907 

11 

•Sun 
a  ArietiB 
Aldebarait 

W. 
E. 
E. 

59  48  49 
.  75  52  35 
108  23  24 

3480 
3907 
3076 

61    9  24 

74  26  34 

106  54  45 

3487 
3906 
3073 

62  30    3 

73    0  32 

105  26    3 

3483 
3905 
3070 

63  50  46 

71  34  29 

103  57  17 

3479 
3904 
306f 

12 

Sun 

a  Aquilie 
a  Arietis 
Aldebaran 

W. 
W. 
E. 
E. 

70  35  44 
40  52  37 
64  23  47 
96  32  10 

3450 
4999 
3196 
3043 

71  57    4 
42    0  42 
62  57  32 
95    2  50 

3443 
4149 
3193 
3036 

73  18  32 
43    9  57 
61  31  15 
9;)  33  22 

3436 
4081 
3191 
3099 

74  40    8 
44  20  17 
60    4  55 
92    3  45 

3497 
4090 
3188 
3099 

13 

ScN 

a  AquilflB 
Venus 
a  Arietis 
Aldebaran 

W. 
W. 
W. 
E. 
E. 

81  30  37 
50  26    4 
34  25  20 
52  52  38 
84  33  19 

3380 
3766 
3414 
3180 
9980 

82  53  16 
51  41  42 
35  47  21 
51  26    5 

83  2  41 

3300 
3793 
3398 
3178 
9960 

84  16    8 
52  58    5 
37    9  40 
49  59  30 
81  31  50 

3358 
3689 
3389 
3177 
9959 

85  39  13 
54  15  11 
38  32  17 
48  32  53 
80    0  46 

3346 
3644 
3366 

3176 
9949 

14 

Sun 

a  AquiliB 

Vewus 

a  Arietis 

Aldebaran 

Saturn 

W. 
W. 
W. 
E. 
E. 
E. 

92  38  12 
60  50  22 
45  29  58 
41  20     1 
72  21  52 
99  58  28 

3980 
3477 
3984 
3188 
9888 
9870 

94    2  47 
62  11  12 
46  54  28 
39  S3  38 
70  49  18 
98  25  31 

3965 
3446 
3967 
3195 
9874 
9857 

95  27  39 
63  32  36 
48  19  18 
38  27  23 
69  16  26 

96  52  17 

3950 
3417 
3950 
3904 
9860 
^9643 

96  52  49 
64  54  33 
49  44  28 
37    1  18 
67  43  16 
95  18  45 

3935 
3380 
3939 
3915 
9846 
9899 

15 

Sun 

a  AquilflB 

Venus 

Aldebaran 

W. 
W. 
W. 
E. 

104    3  22 
71  52    3 
56  55  39 
59  52  43 

3159 
3959 
3140 
9770 

105  30  29 
73  17    3 
58  23    0 
58  17  36 

3134 
3935 
3191 
9753 

106  57  57 
74  42  31 
59  50  44 
56  42    7 

3117 
3910 
3101 
9737 

108  25  46 
76    8  28 
61  18  52 
55    6  16 

3100 
3187 
3089 
9719 
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GREENWICH  MEAN  TIME. 

LUNAB  DISTANCES. 

1. 

1 

P.L. 

P.L. 

P.L. 

P.L. 

NMoe  KDd  DIreetioii  1 

Noon. 

of 

nih. 

of 

Vlh. 

of 

IXh. 

of 

of  Object. 

DIff. 

Dlff. 

Dlff. 

Diff. 

15 

Satukn 

£. 

93  44  55 

9615 

92  10  46 

9700 

90  3617 

9785 

89    129 

9760 

16 

Sun 

W. 

109  53  56 

3061 

111  22  29 

3061 

112  51  26 

3043 

114  20  46 

3093 

Venub 

W. 

62  47  24 

3061 

64  16  21 

3049 

65  45  42 

3099 

ii7  15  28 

9001 

Fomalhaut 

W. 

45  29    8 

3490 

4()  50  52 

3374 

48  13  38 

3393 

49  37  23 

3974 

a  Peffasi 
Aldebaran 

W. 

31     0  36 

3603 

32  15  14 

3700 

33  31  51 

3607 

34  50  18 

3515 

E. 

5330    2 

9703 

51  53  26 

9685 

50  16  26 

9667 

48  39    2 

9640 

Satuku 

E. 

81    2  10 

9680 

79  25  11 

9060 

77  47  49 

9668 

76  10    4 

9834 

17 

Sun 

W. 

121  53  25 

9097 

123  25  10 

9007 

124  57  20 

9687 

126  29  55 

9666 

Venub 

W 

74  50  49 

9606 

76  23  13 

9875 

77  56    4 

9653 

79  29  2:3 

9639 

Fomalhaut 

W. 

56  49  41 

3060 

58  18  37 

3096 

59  48  18 

9900 

61   18  43 

9056 

a  Pe^aai 

W. 

41  45  28 

3169 

43  12  23 

3106 

44  40  25 

.3055 

46    9  30 

3007 

Aldeburaa 

E. 

40  25  53 

9657 

38  45  59 

9538 

37    639 

9500 

a5  24  53 

9501 

Saturn 

E. 

67  55  11 

9543 

66  14  57 

9595 

64  34  18 

9506 

62  53  13 

9487 

Pollux 

E. 

84  19  50 

9638 

82  41  46 

9690 

81    3  18 

9601 

79  24  25 

9583 

18 

Venub 

W. 

87  22  49 

9797 

88  58  53 

\    9707 

90a5  24 

9687 

92  12  22 

9660 

Fomalhaut 

W. 

69    1    2 

9606 

70  35  24 

9777 

72  10  22 

9751 

73  45  54 

9796 

aPegaai 

W. 

53  48  57 

9809 

55  23  22 

9766 

56  58  32 

9735 

58  34  26 

9703 

Saturn 

E. 

54  21  20 

9306 

52  37  40 

9370 

50  53  35 

9361 

49    9    4 

9344 

Pollux 

E. 

71    3  52 

9497 

69  22  34 

9480 

67  40  52 

9469 

65  58  47 

9446 

19 

Venub 

W. 

100  23  59 

9560 

102    3  37 

9551 

103  43  40 

9533 

105  24    8 

9515 

Fomalhaut 

W. 

81  51  29 

9615 

as  30   3 

9506 

85    9    3 

9578 

86  48  28 

9560 

oPej?aai 
a  Arietis 

W. 

66  43  55 

9565 

68  23  38 

9540 

70    3  55 

9517 

71  44  44 

9496 

W. 

24    0  21 

3078 

25  28  57 

9060 

27    0    0 

9800 

28  33  10 

9777 

Saturn 

E. 

40  20  25 

9963 

38  3:3  31 

9949 

36  46  16 

9935 

34  58  41 

9993 

Pollux 

E. 

57  23    4 

9376 

55  38  57 

9366 

53  54  34 

9355 

52    9  55 

9346 

Regulus 

E. 

93    0  19 

9906 

91  13  30 

9940 

89  26  16 

9933 

87  38  37 

9916 

20 

Fomalhaut 

W. 

95  11    3 

9409 

96  52  28 

9481 

9834    8 

9479 

100  16    I 

9464 

o  Arietis 

W. 

36  42  35 

9486 

38  24    5 

9448 

40    6  32 

9419 

41  49  50 

9380 

Pollux 

E. 

43  23  50 

9310 

41  38  18 

9990 

39  52  47 

9399 

38    7  20 

9398 

Regulus 

E. 

78  34  39 

9144 

76  44  47 

9139 

74  54  36 

9119 

73    4    6 

9107 

Marb 

E. 

m  48  33 

9047 

97    1  16 

9933 

95  13  38 

9990 

93  25  41 

9906 

Jupiter 

E. 

114  47  39 

9168 

112  58  23 

9156 

111    8  47 

9149 

109  18  52 

9130 

21 

a  Arietis 

W. 

50  36  38 

9956 

52  23  40 

9940 

54  11    8 

9994 

55  59    0 

9910 

Regulus 

E. 

63  47  25 

9058 

61  55  21 

9061 

60    3    6 

9044 

58  10  40 

9037 

Marb 

E. 

84  21  39 

9157 

82  32    6 

9148 

80  42  20 

9141 

78  52  23 

9134 

Jupiter 

E. 

100    5    2 

9080 

98  13  32 

9079 

96  21  49 

9064 

94  29  55 

9058 

22 

a  Arietis 

W. 

65    2  57 

OlfW 

66  52  26 

9153 

68  42    4 

9148 

70  31  50 

9145 

Aldebaran 

W. 

31  22  37 

9019 

33  15  52 

9010 

35    9  11 

9008 

37    2;33 

9007 

Regulus 

E. 

48  46  26 

9017 

46  53  19 

9016 

45    0  10 

9015 

43    6  59 

9015 

Marb 

E. 

69  40  24 

9111 

67  49  42 

9100 

65  58  57 

9106 

64    8  10 

9107 

Jupiter 

E. 

85    8  15 

9035 

83  15  36 

9034 

81  22  55 

9033 

^30  12 

9039 

Spica 

E. 

102  19  42 

9097 

100  26  50 

9095 

98  33  54 

9093 

96  40  55 

9089 

23 

a  Arietis 

W. 

79  41  28 

9149 

81  31  23 

9145 

83  21  14 

9140 

85  10  59 

91.53 

Aldebaran 

W. 

46  29  10 

9016 

48  22  19 

9090 

50  15  22 

9095 

52    8  18 

9090 
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6B££NWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

1.- 

P.L. 

P.L. 

P.L. 

P.L. 

'1 

Name  And  DlrecUoo 

Midnight. 

of 

XVi^ 

of 

XVDIh. 

of 

XXlh. 

of 

1" 

of  Object 

Dim 

Diff. 

DIff. 

DlflT. 

15 

Satvkn 

£. 

87  26  20 

9753 

85  50  50 

9737 

8114  59 

9790 

82  38  46 

9708 

J6 

Suit 

W. 

115  50  30 

3006 

117  20  37 

9986 

118  51    8 

9985 

120  22    4 

9948 

Venus 

W. 

08  45  40 

9980 

70  16  18 

9959 

71  47  22 

9939 

73  18  52 

9917 

Fomalhaut 

W. 

51     2    5 

3997 

52  27  42 

3183 

53  54  12 

3141 

55  21  32 

3101 

oPegasi 

W. 

36  10  26 

3431 

37  32    7 

3355 

38  55  15 

3985 

40  19  44 

3991 

AlHelMran 

E. 

47     1  14 

9831 

45  23    1 

9813 

43  44  24 

9594 

42    5  21 

9578 

Satdrit 

E. 

74  31  55 

9815 

72  53  21 

9698 

71  14  23 

9660 

6935    0 

9581 

17 

Sun 

W. 

128    2  55 

9648 

129  36  20 

9889 

131  10  10 

9810 

132  44  25 

9709 

'Venus 

W. 

81    3    9 

9811 

82  37  23 

9790 

84  12    4 

9789 

85  47  13 

9746 

Fomalhaut 

W. 

62  49  51 

9994 

64  21  40 

9899 

65  54    9 

9889 

67  27  17 

9633 

a  Pegasi 

W. 

47  39  34 

9088 

49  10  sa 

9918 

50  42  31 

9877 

52  15  19 

9638 

Aldebaran 

E, 

33  43  41 

948B 

32    2    2 

9489 

30  19  56 

9444 

28  37  24 

9496 

Satu&n 

E. 

61  11  42 

9470 

59  29  46 

9451 

57  47  24 

9439 

56    4  35 

9414 

Pollux 

E. 

77  45    7 

9588 

76    5  25 

9648 

74  25  18 

9630 

72  44  47 

9613 

18 

Venus 

W. 

93  49  48 

9848 

95  27  41 

9808 

97    6    1 

9807 

98  44  47 

9588 

Fomalhaut 

W. 

75  21  59 

9709 

76  58  36 

9879 

78  35  44 

9667 

80  13  22 

9835 

aPegaai 

W. 

60  11    2 

9879 

61  48  19 

9844 

63  26  14 

9818 

65    4  47 

8591 

Batu&n 

E. 

47  24    9 

9397 

45  38  49 

9010 

43  53    4 

9994 

42    6  56 

9979 

Pollux 

E. 

64  16  20 

9439 

62  33  31 

9418 

60  50  22 

9404 

59    653 

9390 

19 

Venus 

W. 

107    5    1 

9498 

108  46  17 

9489 

110  27  56 

9488 

112    9  57 

9450 

Fomalhaut 

W. 

68  28  18 

9544 

90    8  30 

9530 

91  49    2 

9615 

93  29  54 

9603 

a  Pegasi 
a  AnetiB 

W. 

73  26    3 

9475 

75    7  51 

9458 

76  50    6 

9437 

78  32  48 

9490 

W. 

30    8    8 

9703 

31  44  44 

9838 

33  22  47 

9669 

35    2    7 

9633 

Satc&n 

E. 

3!)  10  47 

9910 

31  22  sa 

9199 

29  34    6 

9190 

27  45  23 

9169 

Pollux 

E. 

50  25    3 

9338 

48  39  59 

9331 

46  54  44 

9394 

45    9  20 

9390 

Regulus  ' 

E. 

85  50  34 

9901 

84    2    8 

9188 

82  13  20 

9179 

80  24  10 

9158 

20 

Fomalhaut 

W. 

101  58    5 

9458 

103  40  18 

9453 

105  22  37 

94S0 

107    5    1 

9448 

ft  Arietis 

W. 

43  33  54 

9350 

45  18  40 

9394 

47    4    5 

9300 

48  50    5 

9977 

Pollux 

E. 

36  22    2 

9338 

34  36  58 

9351 

32  52  13 

9389 

31     7  54 

9394 

Regulus 

E. 

71  13  18 

9008 

69  22  13 

9088 

67  30  52 

9078 

65  39  16 

9088 

Mars 

E. 

91  37  26 

9198 

89  48  53 

9186 

88    0    4 

9175 

86  10  59 

9185 

Jupiter 

E. 

107  28  39 

9118 

105  38    8 

9108 

103  47  21 

9898 

101  56  19 

9068 

21 

a  Arietis 

W. 

57  47  13 

9197 

59  35  45 

9165 

61  24  35 

9175 

63  13  40 

9187 

Regulus 

E. 

56  18    4 

9039 

54  25  19 

9097 

52  32  27 

9093 

50  39  29 

9090 

Mars 

E. 

77    2  15 

9198 

75  11  58 

9199 

73  21  33 

9116 

71  31     1 

9115 

Jupiter 

E. 

92  37  51 

9069 

90  45  38 

9047 

88  53  17 

9049 

87    0  49 

9039 

22 

a  Arietis 

W. 

72  21  41 

9149 

74  11  36 

9141 

76    1  33 

9140 

77  51  31 

9141 

Aldehanm 

W. 

38  55  56 

9006 

40  49  18 

9000 

42  42  38 

9010 

44  35  56 

9013 

Regulus 

E. 

41   13  48 

9018 

39  20  38 

9017 

37  27  31 

9090 

a5  34  28 

9093 

Mars 

E. 

62  17  21 

9107 

60  26  a3 

9109 

58  35  47 

9110 

56  45    3 

9113 

Jupiter 

hi. 

77  37  28 

9039 

75  44  44 

9033 

73  52    1 

9035 

71  59  21 

9037 

Spica 

E. 

94  47  55 

9093 

92  54  56 

9094 

91     1  59 

9095 

69    9    4 

9097 

23 

a  Arietis 

W. 

87    037 

9159 

88  50    7 

9165 

90  39  28 

9179 

92  28  38 

9180 

Aldebaran 

W, 

54    1    7 

9035 

55  53  47 

9049 

57  46  16 

9049 

59  38  34 

9067 
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GREENWICH  MEAN  TIME. 

LUNAB  DISTANCES. 

i 

P.L. 

P.L, 

P.L. 

P.L. 

Name  uid  Direction 

Noon. 

of 

mn. 

of 

VP^. 

of 

JX> 

of 

of  OUi«ct. 

Difr. 

Diff. 

Diff. 

Diff. 

23 

Mars 

E. 

54  54  23 

sue 

53    3  48 

9190 

5f  13  19 

9194 

49  22  si 

SI90 

Jupiter 

E. 

70    6  44 

9040 

68  14  12 

9043 

66  21  45 

9048 

64  29  25 

9093 

Spica 

£. 

87  16  12 

9000 

85  23  25 

9035 

83  30  45 

9030 

81  38  12 

9044 

34 

Aldebaran 

W. 

61  30  40 

9066 

63  22  33 

9073 

65  14  13 

9083 

67    5  39 

9003 

Saturn 

W. 

34  50  30 

9079 

36  42  13 

9077 

38  33  47 

9085 

40  25  10 

9003 

Mars 

E. 

40  13  36 

9100 

38  24  21 

9178 

36  35  20 

9188 

34  46  35 

9900 

J  UPITBR 

E, 

55  10    7 

9088 

53  18  50 

9007 

51  27  46 

9106 

49  36  56 

9116 

Spica 

E. 

72  17  58 

9081 

70  26  24 

9090 

68  35  10 

9100 

66  44  11 

9111 

25 

Aldebaran 

W. 

76  18  45 

9149 

78    8  30 

9109 

79  57  55 

9174 

81  47    1 

9188 

Satuezi 

W. 

49  38  39 

9149 

51  28  34 

9153 

53  18  12 

9166 

55    7  31 

9178 

Pollux 

W. 

34    5  ir7 

9401 

35  49  10 

9389 

37  32  56 

9387 

39  16  50 

B384 

Jupiter 

E. 

40  26  48 

9179 

38  37  39 

9184 

36  48  48 

9198 

35    0  17 

9910 

Spica 

E. 

57  33  32 

9170 

55  44  20 

9184 

53  55  29 

9108 

52    6  59 

9919 

Aotaras 

£. 

103  17  31 

9919 

101  29  21 

9994 

99  41  29 

9936 

97  53  55 

9948 

Suif 

E. 

129  14  54 

9480 

127  33  26 

9509 

125  52  16 

9515 

124  11  23 

9598 

26 

Saturn 

W. 

64    9  16 

9945 

65  56  36 

9959 

67  43  36 

9S74 

69  30  14 

9988 

Pollux 

W. 

47  56  15 

9401 

49  39  49 

9408 

51  23  13 

9415 

53    6  26 

9494 

Spica 

E. 

43  10    1 

9991 

41  23  48 

9308 

39  38    0 

9396 

37  52  38 

9344 

Aiitares 

E. 

89    0  56 

S317 

87  15  22 

8339 

85  30    9 

9347 

83  45  18 

S363 

Sun 

E. 

115  51  45 

9509 

114  12  49 

9615 

112  34  14 

9630 

110  56    0 

9646 

27 

Saturn 

W. 

78  18    4 

9309 

80    2  33 

9377 

81  46  41 

9309 

83  30  27 

9408 

Pollux 

W. 

61  38  59 

9479 

63  20  42 

9491 

&5    2    8 

9504 

66  43  16 

9516 

Regulus 

W. 

24  52  56 

9396 

26  36  37 

9408 

28  20    0 

9499 

30    3    4 

9436 

Antares 

E. 

75    6  41 

9449 

73  24    6 

9458 

71  41  54 

9475 

70    0    6 

9499 

Sun 

E. 

102  50    8 

9795 

101  14    2 

9749 

99  38  18 

9758 

98    2  55 

9774 

28 

Saturn 

W. 

92    3  58 

9489 

93  45  37 

9406 

95  26  56 

9510 

97    7  55 

9595 

Pollux 

W. 

75    4  30 

958B 

76  43  50 

9506 

78  22  51 

9600 

80    1  34 

9099 

Regulus 

W. 

38  33  28 

9506 

40  14  33 

9590 

41  55  19 

9533 

43  a5  46 

9548 

Antares 

E. 

61  36  55 

9577 

59  57  28 

9509 

58  18  24 

9611 

56  39  44 

9680 

Sun 

E. 

90  11  16 

9654 

88  37  58 

9870 

87    5    1 

9880 

85  32  24 

9901 

29 

Regulus 

W. 

51  53  14 

9615 

53  31  48 

9098 

55  10    5 

9641 

56  48    4 

9654 

Mars 

W. 

28  56    2 

9799 

30  32  13 

9733 

32    8    9 

9744 

33  43  51 

9755 

Antares 

E. 

48  32  31 

9791 

46  56  19 

9741 

45  20  33 

9760 

43  45  13 

9780 

Sun 

E. 

77  54  11 

99n 

76  23  29 

9001 

74  53    5 

3005 

73  22  59 

3090 

30 

Regulus 

W. 

64  53  50 

9713 

66  30  12 

9795 

68    6  18 

9736 

69  42  10 

9747 

Mars 

W. 

41  38  34 

3819 

43  12  46 

9893 

44  46  44 

9833 

46  20  29 

9843 

Jupiter 

W. 

27  52  10 

9739 

29  28    8 

9743 

31    3  51 

9754 

32  39  19 

9765 

* 

Antares 

E. 

35  55  32 

9697 

34  23    9 

9994 

32  51  20 

9054 

31  20    9 

9986 

Sun 

E. 

65  56  47 

3087 

64  28  22 

3101 

63    0  13 

9113 

61  32  19 

3195 

31 

Regulus 

W. 

77  37  55 

9790 

79  12  24 

9808 

80  46  41 

9818 

82  20  45 

9898 

Mars 

W. 

54    5  55 

9804 

55  38  22 

9009 

57  10  38 

9019 

58  42  42 

9091 

Jupiter 

W. 

40  33    8 

9816 

42    7  15 

9896 

43  41    9 

9836 

45  14  50 

9645 

Spica 

W. 

24  25  57 

9880 

25  58  41 

9881 

27  31  24 

9883 

29    4    4 

9887 

SUH 

E. 

54  16  30 

3185 

52  50    3 

3196 

51  23  49 

3908 

49  57  49 

3919 

xvm. 
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GREENWICH  MEAN  TIME. 

LUNAE  DISTANCES. 

2» 

Name  ui4  Dinotion 
of  Olijeot. 

Midnight. 

P.L. 

of 

I>iff. 

XVb. 

P.L. 

of 

l>lff. 

XVIIIb. 

P.L. 

of 

Diff. 

XXlh. 

P.L. 
of 

Dim 

Mars 

E. 

47  32' 44 

9136 

45  42  40 

9143 

43  52  47 

9151 

43    3    5 

9190 

Jupiter 

E. 

62  37  14 

9059 

60  45  12 

9065 

58  53  19 

9079 

57    1  37 

9080 

Spica 

E. 

79  45  47 

9051 

77  53  32 

9067 

76    127 

8064 

74    9  33 

8073 

34 

Aldebaran 

W. 

68  56  49 

9103 

70  47  43 

9114 

73  38  31 

8195 

74  38  43 

8137 

Saturn 

W, 

43  16  20 

9101 

44    7  17 

9111 

45  58    0 

9180 

47  48  28 

8139 

Mars 

E. 

32  58    7 

9919 

31    9  57 

9994 

3932    5 

9937 

37  34  33 

9958 

Jupiter 

E. 

47  46  22 

9196 

45  56    3 

9137 

44    6    1 

9148 

42  16  16 

9160 

Spica 

E. 

64  53  29 

9199 

63    3    3 

9133 

61  12  54 

9145 

59  23    3 

9158 

35 

Aldebaran 

W. 

83  35  47 

9901 

85  24  13 

99)5 

87  12  18 

9999 

89    0    3 

9943 

Saturn 

W. 

56  56  31 

9191 

58  45  12 

9904 

60  33  34 

9918 

62  21  35 

9931 

Pollux 

W. 

41     0  47 

9384 

42  44  45 

9385 

44  28  41 

9380 

46  12  32 

9984 

Jupiter 

E. 

33  12    5 

9994 

31  24  13 

8938 

29  36  42 

9951 

27  49  31 

9986 

Spica 

E. 

50  18  50 

9997 

48  31    3 

9943 

46  43  39 

9956 

44  56  38 

8874 

Antares 

E. 

96    639 

9909 

94  19  43 

9975 

92  33    7 

9969 

90  46  51 

8303 

Sun 

E. 

122  30  49 

9549 

120  50  34 

9566 

119  10  38 

9580 

117  31    2 

8584 

26 

Saturn 

W. 

71  16  31 

9309 

73    2«7 

9317 

74  48    1 

8933 

76  33  13 

8347 

Pollux 

W. 

54  49  26 

9434 

56  32  12 

9445 

58  14  43 

8455 

59  56  59 

8467 

Spica 

E. 

36    7  42 

9369 

34  23  13 

9389 

32  39  12 

8409 

30  55  40 

8493 

Antares 

E. 

82    0  50 

9378 

80  16  44 

9394 

78  33    0 

9410 

76  49  39 

8486 

Sun 

E. 

109  18    7 

966J 

107  40  35 

9678 

106    3  25 

9683 

104  26  36 

9700 

27 

Saturn 

W. 

85  13  51 

9499 

86  56  54 

9436 

88  39  37 

8459 

90  21  58 

8467 

Pollux 

W. 

68  24    7 

9599 

70    4  40 

9549 

71  44  55 

9555 

73  24  52 

8560 

ReguluB 

W. 

31  45  48 

9448 

33  28  13 

0463 

35  10  18 

8477 

36  52    3 

8489 

Autares 

E. 

68  18  41 

9508 

66  37  39 

9585 

64  57    1 

8549 

63  16  46 

9559 

Sun 

E. 

96  37  53 

9791 

94  53  13 

9806 

93  18  53 

8899 

91  44  54 

9838 

38 

Saturn 

W. 

98  48  34 

9538 

100  28  54 

9553 

103    8  54 

9567 

103  48  34 

9581 

Pollux 

W. 

81  39  59 

9635 

83  18    6 

9649 

84  55  54 

8663 

86  33  24 

9676 

ReguluB 

W. 

45  15  53 

9561 

46  55  41 

9575 

48  35  10 

8588 

50  14  21 

9601 

Antares 

E. 

55    1  39 

9647 

53  23  38 

9665 

51  46  11 

8684 

50    9    9 

9701 

Sun 

E. 

84    0    7 

9916 

82  28    9 

9939 

80  56  31 

8947 

79  25  13 

9969 

39 

KeffuluB 

W. 

58  35  46 

9666 

60    3  11 

9678 

61  40  20 

8690 

63  17  13 

9709 

Mars 

W. 

35  19  18 

9767 

36  54  29 

9779 

38  29  25 

8789 

40    4    7 

8801 

Antares 

E. 

42  10  19 

9801 

40  a5  53 

9894 

39     1  56 

9846 

37  38  38 

8871 

Sun 

E. 

71  53  11 

3034 

70  23  40 

3047 

68  54  36 

3060 

67  35  38 

3074 

30 

Reffulas 

W. 

71  17  47 

9759 

72  53    9 

9769 

74  28  18 

8779 

76    3  13 

9788 

Mars 

W. 

47  54    1 

9854 

49  27  19 

8864 

51    0  24 

9874 

53  33  16 

8884 

Jupiter 

W. 

34  14  33 

9776 

35  49  32 

9787 

37  24  17 

8787 

38  58  49 

8807 

Antares 

E. 

29  49  39 

3099 

28  19  53 

3060 

36  50  55 

3105 

35  33  52 

3157 

Sun 

E. 

60    4  40 

3138 

58  37  16 

3149 

57  10    6 

3169 

55  43  11 

3173 

81' 

RefETulua 

W. 

83  54  37 

9837 

85  28  17 

8845 

87    1  46 

8854 

8835    4 

8868 

Mars 

W. 

60  14  34 

9930 

61  46  15 

9938 

63  17  46 

9946 

64  49    6 

8054 

Jupiter 

W. 

46  48  19 

9854 

48  21  37 

9809 

49  54  44 

9879 

51  27  39 

8880 

Spica 

W. 

30  36  40 

9881 

32    9  11 

9894 

33  41  37 

9808 

35  13  58 

8903 

Sun 

E. 

48  32    2 

3830 

47    6  28 

3940 

45  41    6 

3951 

44  15  57 

3808 
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GREEl^WICH  MEAT^  TIME. 

JANUAEY. 

FEBRUARY. 

1 

ffi^" 

Var.of 
RA. 
fori 
Hour. 

De^aaUon. 

Var.of 
Decl. 
fori 

Honr. 

Meridian 
Pa«»ge. 

Aaoeosion. 

Var.of 
R.A. 
fori 
Hour. 

dJoTXV 

Var.of 
Dccl. 
fori 
Hour. 

Moridiaa 

Aoon. 

Noon. 

Koofi 

Noon, 

Noon. 

Noon, 

Jfoon. 

Noon, 

1 

b    m     • 
19  12  22.92 

• 
-13.041 

O        1        tl 

-20  17  32.8 

It 
+31.85 

h    m 
027.0 

1 

k    m     s 
19  20  49.56 

s 
+13.397 

O         1        It 

-22   2  52.9 

tl 
+  3.98 

h    m 
2234.7 

2 

19    6  57.98 

13.966 

20    9  33.0 

18.13 

017.7 

2 

19  26  12.83 

13.607 

22    1    2.0 

6.03 

2236.3 

3 

19    1  16.07 

14.447 

20   3   2.3 

14.43 

(  0     8.1 

\n  88. ft 

3 

19  31  42.51 

13.869 

2158    3.1 

8.90 

2237.9 

4 

18  55  28.19 

14.464 

19  58   0.1 

10.76 

23  48.9 

4 

19  37  18.04 

14.005 

21  53  54.4 

11.84 

2239.7 

5 

18  49  45.36 

14.038 

19  54  25.4 

7.19 

2339.5 

5 

19  42  58.94 

14.309 

21  48  34.6 

14.68 

2241.5 

6 

18  44  17.89 

-13.194 

-19  52  18.0 

+  3.50 

2330.5 

6 

19  48  44.75 

+14.^ 

-21  42   2.5 

+17.86 

^43.4 

7 

18  39  14.71 

19.033 

19  51  36.8 

-0.06 

2322.1 

7 

19  54  35.03 

14.684 

21  34  16.9 

80.94 

2245.4 

8 

18  34  42.94 

10.590 

19  52  20.0 

3.53 

23  14.3 

8 

20   0  29.48 

14.840 

21  25  17.0 

94.06 

22  47.4 

9 

18  30  47.79 

8.984 

19  54  24.4 

6.88 

23  7.1 

9 

20   6  27.74 

15.001 

21  15    1.9 

87.91 

2249.5 

10 

18  27  32.53 

7JW8 

19  57  45.8 

9.91 

23  0.6 

10 

20  12  29.49 

15.140 

21    3  30.9 

30.38 

2251.6 

,1 

18  24  58.75 

-5.538 

-20   217.9 

-13.71 

2254.8 

11 

20  18  34.41 

+15.968 

-20  50  43.2 

+33.50 

2263.8 

12 

18  23   6.61 

3.814 

20   7  53.1 

15.16 

2249.7 

12 

20  24  42.27 

15.386 

20  36  38.3 

36.88 

2256.1 

13 

18  2155.23 

9.147 

20  14  22.8 

17.94 

22  45.2 

13 

20  30  52.88 

15.496 

20  21  15.6 

40.07 

22  58.3 

14 

18  2122.93 

-0.561 

20  2137.5 

18.93 

2241.3 

14 

20  37    6.01 

15.506 

20   4  34.7 

43.34 

23  0.6 

15 

18  2127.53 

+  0.987 

20  29  27.3 

90.17 

22;J7.9 

15 

20  43  21.46 

15.690 

19  46  35.3 

46.68 

23  3.0 

16 

18  22  6.58 

+  8.309 

-20  37  42.1 

-81.01 

2235.2 

16 

20  49  30.08 

+15.778 

-19  27  16.9 

+40.99 

23   5.4 

17 

18  23  17.49 

3.583 

20  46  12.4 

91.45 

2232.9 

17 

20  55  58.75 

15.860 

19   6  39.3 

53.99 

23   7.8 

18 

18  24  57.67 

4.749 

20  54  48.8 

91.58 

2231.0 

18 

21    2  20.32 

15.037 

18  44  42.1 

56.54 

23  10,3 

19 

18  27    4.63 

5.815 

21    3  22.5 

91.83 

2229.6 

19 

21    8  43.70 

16.010 

18  21  25,2 

50.87 

23  12.7 

30 

18  29  35.99 

6.783 

21  11  45.3 

90.09 

2228.5 

20 

21  15   8.79 

16.080 

17  56  48.4 

63.80 

23  15.2 

21 

18  32  29.52 

+  7.664 

-21  19  49.9 

-19.79 

2227.8 

21 

21  21  35.53 

+16.147 

-17  30  51.5 

4«.54 

23  17.8 

22 

18  35  43.18 

8.409 

21  27  29.3 

18.53 

2227.3 

22 

2128   3.83 

16.818 

17   3  34.3 

68.88 

2320.3 

23 

18  39  15.08 

9.185 

21  34  37.3 

17.10 

2227.2 

23 

21  34  33.66 

16.975 

16  34  57.0 

73.93 

23  22.9 

24 

18  43   3.52 

9^1 

21  41    8.5 

15.46 

2227.3 

24 

2141    5.00 

16.337 

16    4  50.3 

76.58 

2325.5 

25 

1847   6.95 

10.436 

21  46  57.9 

13.69 

2227.6 

25 

21  47  37.83 

16.390 

15  33  41.2 

79.93 

2328.1 

26 

18  51  24.00 

+10.976 

-21  52   0.9 

-11.61 

2228.1 

26 

21  64  12.14 

+16.461 

-15   1   2.7 

+83.98 

23  30.8 

27 

18  55  53.40 

11.466 

21  56  13.8 

9.44 

2228.8 

27 

22   0  47.94 

.16.583 

14  27   4.0 

86.69 

23  33.5 

28 

19   0  34.01 

11.911 

21  59  32.8 

7.19 

2229.8 

28 

22   7  25.24 

16.586 

13  51  45.2 

89.95 

2336.2 

29 

19   5  24.79 

19.316 

22    154.8 

4.69 

2230,8 

29 

22  14    4.07 

16.650 

13  15   6.4 

93.98 

23  38.9 

30 

19  10  24.85 

13.684 

22   317.2 

-9.15 

2232.0 

30 

22  20  44.47 

16.716 

12  37   6.0 

96.59 

2341.7 

31 

19  15  33.37 

+13.090 

-22   3  37.3 

+  0.40 

2233.3 

31 

22  27  26.49 

+16.785 

-1157  50.2 

+99.80 

2344.5 

32 

19  20  49.58 

-1-13.397 

-22  2  52.9 

+  3JB 

2234.7 

32 

22  34  10.17 

+16.856 

-11  17  13.5 

+103.16 

23  47.3 

DayoftheMontli. 

l6t 

•th. 

llth. 

lOtt 

1.  91st.  9 

«tli. 

Slat. 

Day  of  the  Month. 

6th. 

10th. 

16th. 

8«th. 

SOtii. 

Semidiameter  •  • 
Hor.  Parallax  .  . 

129 

l9 
13.1 

4:6 

12.1 

4.1 
iO.£ 

)    9.7 

^'.3 

8.8 

3.1 

8.2 

Semidiameter 
Horizontal  Para 

.     7.7 

27 
7.3 

7.0 

2.5 
6.8 

6.6 

IJax  .  . 

MERCURY,   1885. 


219 


OEEEKWICH  MEAN  TIMB. 

MARCH. 

APRIU 

1 
1 

Ascension. 

Var.of 
RA. 
fori 

Hoar. 

De^na^. 

Var.of 
Ded. 
fori 

Hoar. 

MerldiMi 
IWiga. 

1 

Apparent 

Sight 
Ascension. 

Var.of 
RA. 
fori 

Hour. 

D^SS^i^. 

Var.of 
Decl. 
fori 
Hour. 

Meridian 
PSMsge. 

JVbon. 

Noon, 

Jfoon. 

Noon. 

Noon, 

^OOA.* 

Noon, 

JVbon. 

1 

h    u     s 
88  14    4.07 

s 

+ie.«9o 

O        #        #/ 

-13  15   6.4 

+  99.98 

h    m 
3338.9 

1 

h    m     s 
145  58.35 

s 
+14.344 

0     /     /# 
+13  45  54.7 

+100.61 

h   m 
1    6.0 

8 

88  80  44.47 

16.716 

18  37   8.0 

06.60 

8341.7 

8 

1  51  35.03 

13.703 

13  38  38.6 

103.48 

1   7.7 

3 

88  87  86.49 

16.785 

1157  50.8 

90.80 

8344.5 

3 

156  55  6SI 

13.011 

14   8  39.0 

97.00 

1   9.1 

4 

88  34  10.17 

16.896 

11  17  13.5 

103.16 

83  47.3 

4 

8    159.19 

19.973 

14  46   5.9 

00.90 

110.3 

5 

83  40  55.55 

16.986 

10  35  18.5 

106.41 

83  50.3 

5 

8   6  44.44 

11.400 

15  80  46.4 

83.14 

111.0 

6 

88  47  48.69 

'¥l7J0n 

-9  58   6.0 

+100.68 

8353.1 

6 

311  10.48 

+10.668 

+15  58  34.6 

+  75.86 

1  11.4 

7 

88  54  31.64 

17.079 

9   7  36.8 

119.80 

83  56.0 

7 

8  15  16.84 

9.810 

16  8125.8 

68.88 

111.6 

8 

83    188.48 

17.157 

8  3158.1 

115.08 

8358.9 

8 

8  19    1.06 

8.900 

16  47  15.7 

60.76 

111.4 

9 

83   815.30 

usart 

7  34  5:U 

118.06 

9 

8  88  84.30 

8.004 

17  10    1.3 

63.09 

110.8 

10 

8315   9.86 

17.318 

6  46  48.4 

191.94 

0   1.9 

10 

3  85  85.06 

7.064 

17  39  39.6 

45.16 

1   9.8 

11 

83  83   6.47 

-»-17.a98 

-  5  57  81.1 

+194.89 

0  4.9 

II 

8  88   3.18 

+  6.105 

+17  46   8.3 

+  37.99 

1    8.5 

12 

83  89   4.99 

17.478 

5   6  58.1 

197.58 

0  7.9 

12 

8  30  18.00 

5.134 

17  5985.6 

99.91 

1    6.8 

13 

83  36    5.44 

17.556 

4  15  18.8 

130.91 

011.0 

13 

3  33   9.49 

4.156 

18   9  30.8 

91.16 

1    4.7 

14 

33  43    7.66 

17.630 

3  88  43.3 

139.67 

014.1 

14 

8  33  .37.47 

8.177 

18  16  81.3 

13.00 

1    3.3 

15 

83  50  11.60 

17.697 

3  8911.4 

134.05 

017J8 

15 

8  34  48.05 

S.906 

18  19  58.6 

+    5.09 

050.3 

16 

83  5717.05 

+17.766 

*  134  47.6 

+136.00 

030.4 

16 

8  35  83.49 

+  1.951 

+18  30  88.4 

-    3.09 

056.0 

17 

0   4  83.78 

17.808 

-  0  39  37.8 

138.78 

083.6 

17 

8  35  42.88 

+  0.390 

18  17  34.8 

10.97 

058.4 

18 

0  1131.44 

17.834 

+  0  16  11.3 

140.96 

086.8 

18 

8  35  39J8 

-0.576 

18  1136.8 

18.79 

0  48.4 

19 

0  18  39.64 

17.846 

1  18  31.8 

141.40 

0  30.0 

19 

3.35  14.98 

1.487 

18   3  34.0 

96.41 

044.1 

30 

0  85  47.87 

17.836 

8   9  15.3 

149.15 

0  33.8 

80 

8  34  31.08 

9Jm 

17  50  31.4 

•    83.75 

039.4 

81 

038  55.58 

+17.797 

+  3   611.4 

+149.46 

0  36.4 

31 

3  33  38.88 

-9.040 

+17  35  36.8 

-40.73 

034.4 

88 

0  40    1.86 

17,796 

4    3   9.3 

149.99 

0  39.5 

88 

3  33  10.14 

3.606 

17  17  59.8 

47.96 

039.3 

83 

0  47   6.06 

17.617 

4  59  57.1 

141.60 

048.6 

83 

8  30  36.79 

4.164 

16  57  58.6 

53.93 

0  83.8 

84 

0  54   7.14 

17.465 

5  56  32.0 

140.37 

045.7 

84 

3  38  51.05 

4.631 

16  35  89.8 

68.55 

018.1 

85 

1    1   4.03 

17.967 

6  58  10.3 

138.55 

048.7 

85 

8  86  55.30 

4.008 

16  11    8.1 

.  63.19 

018.8 

86 

1    7  55.57 

+17.018 

+  747   7.7 

+136.14 

051.6 

36 

884  53.03 

-5.958 

+15  46   6.6 

-66.86 

0  6.3 

87 

1  14  40.49 

16.715 

8  41    0.0 

13319 

054.4 

37 

8  88  4.3.83 

6.407 

15  17  46.3 

60.68 

i  0    0.1 
\n  M.i 

38 

1  31  17.45 

16..355 

9  33  38.7 

199.50 

057.1 

38 

8  80  33.34 

5.446 

14  49  89.6 

71.55 

33  48.0 

89 

1  87  45.09 

15.938 

10  24  31.5 

195.30 

059.6 

89 

818  83.16 

5.383 

14  80  39.8 

79.43 

33  48.0 

30 

134   8.04 

15.464 

11  13  43.0 

190.57 

1    8.0 

30 

8  16  15.77 

5.917 

13  5140.6 

79.34 

83  36.0 

31 

140   6.93 

+14.090 

+13   0  54.7 

+115.30 

1    4.1 

31 

3  14  13.50 

-4.956 

+13  38  55.4 

-71.97 

8330.8 

38 

1  45  58.35 

+14.344 

+18  45  54.7 

+100.61 

1    6.0 

33 

8  18  18.55 

-4.600 

+18  54  47.0 

-68.98 

8384.5 

DiiyoftheHontlL 

Sd. 

Tth. 

Mih. 

17th. 

9Sd. 

97th. 

Bay  of  the  Month. 

1st 

6th. 

nth. 

16th. 

91st 

96th. 

Sttmidiameter  .  .  . 
Horizont&l  Parallax 

SJ'.5 
6.5 

2:4 
6.5 

2:5 
6.5 

•is 

6.7 

3:6 
7.0 

2.8 
7.6 

Semidiameter  .  . 
Hor.  Parallax   .  . 

£8 
8.4 

3.6 
9.6 

11.1 

4:8 
18.8 

5.4 
14.4 

5:8 
15.5 

The  dgB + prefixed  to  the  hourly  change  of  declina 
tions  are  decreasing.    The  sign  —  indicates  that 

north  declinat 

that  north  declinations  are  increasing  and  louth  declina- 
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MERCUKY,   1885. 


GBEENWICH  MEAN  TIME. 

MAY. 

JUNE. 

1 

Ajcension. 

Var.of 
RA. 
fori 
Hoar. 

Apparent 
Declination. 

Var.of 

Decl. 

fori 

Hoar. 

Ueridiaii 
PM«ge. 

"5 

1 

Asconaion. 

Var.of 
RA. 
fori 
Hour. 

Apparent 
Declination. 

Var.of 
Dccl. 
fori 
Hoar. 

Meridian 

Noon, 

2foon. 

Noon. 

A'oon. 

iVbon. 

Noo/n, 

Noon, 

Noon, 

1 

b    m     a 
2  14  13.50 

s 
-4.956 

O        $         II 

+13  22  55.4 

-71.97 

h    m 
2330.2 

1 

h    m     8 
3    4    3.04 

8 

+19.700 

+14  12  15!8 

+69.09 

h    in 
2224.7 

s 

2  12  18.55 

4.600 

12  54  47.0 

60.98 

23  24.5 

2 

3   9  13.94 

13.908 

14  40  38.1 

71.91 

2226.1 

3 

2  10  32.88 

4.185 

12  27  36.5 

66.45 

23  19.0 

3 

314  37.08 

13.790 

15    9  45.3 

73.66 

2227.7 

4 

2   8  58.20 

3.696 

12    1  43.6 

69.84 

2313.7 

4 

3  20  12.53 

14.936 

15  39  30.9 

75.11 

2229.5 

5 

2   7  35.94 

8.151 

1137  25.4 

66.57 

23   8.6 

5 

3  26   0.44 

14.750 

16   9  48.5 

76.39 

2231.6 

6 

2   6  27.30 

-9.569 

+1114  56.7 

-53.73 

23   3.8 

6 

3  32   1.02 

+15.990 

+16  40  31.8 

+77.94 

223.3.9 

7 

2   5  33.23 

1.998 

10  54  30.0 

48.49 

2259.2 

7 

3  38  14.42 

15.898 

17  11  33.4 

77.85 

2236.4 

8 

2   4  54.48 

1J288 

10  36  15.2 

49.75 

22  54.9 

8 

3  44  40.82 

16.373 

17  42  46.0 

78.15 

2239.1 

9 

2   4  31.54 

-0.639 

10  20  20.0 

36.81 

2-2  50.8 

9 

3  51  20.39 

16.995 

18  14    1.7 

78.11 

2242.0 

10 

9   4  24.71 

+  0.054 

10   6  49.7 

30.70 

2247.0 

10 

3  58  13.31 

17.484 

18  45  12.4 

77.79 

2245.2 

11 

2   4  34.17 

+  0.734 

+  9  55  47.4 

-94.48 

2243.5 

11 

4    5  19.68 

+18.048 

+19  16   9.0 

+76.04 

22  48.6 

12 

2   4  59.92 

1.419 

9  4714.8 

18.83 

2240.3 

12 

4]2  3<).65 

18.615 

19  46  42.1 

75.75 

2252.2 

13 

2   5  41.88 

9.083 

9  41  12.1 

19.01 

2237.3 

13 

4  20  13.21 

10.189 

20  16  41.7 

74.14 

2256.0 

14 

2   6  39.84 

9.746 

9  37  37.5 

-5.88 

22  34.5 

14 

4  28   0.33 

10.745 

20  45  57.3 

79.07 

23  0.1 

15 

2   7  53.58 

3.307 

9  36  28.7 

+  0.13 

2232.0 

15 

4  36   0.90 

90.301 

21  14  17.4 

60.53 

23   4.4 

16 

2   9  22.78 

+  4.034 

+  9  37  42.6 

+  6.00 

2229.8 

16 

4  44  14.65 

+90.849 

+21  41  30.7 

+66.50 

23   8.9 

17 

2  11    7.10 

4.657 

9  4115.1 

11.68 

2227.9 

17 

4  52  41.16 

91.365 

22   7  25.3 

69.97 

23  13.6 

18 

213   6.20 

5.985 

9  47    1.8 

17.17 

2226.2 

18 

5    1  19.91 

91.860 

22  3148.9 

58.99 

23  18.5 

19 

2  15  19.73 

5.860 

9  54  57.6 

99.44 

2224,7 

19 

5  10  10.17 

99.399 

22  54  29.3 

54.36 

2323.6 

20 

2  17  47.35' 

6.430 

10    4  57.2 

97.49 

2223.4 

20 

5  19  11.03 

99.749 

23  15  14.4 

49.38 

2328.9 

81 

2  20  28.71 

+  7.006 

+1016  55.5 

+S8.39 

2222.3 

21 

5  28  21.41 

+93.114 

+23  33  53.0 

+43.89 

2334.2 

23 

2  23  23.51 

7.550 

10  30  46.6 

36.91 

2221.5 

22 

5  37  40.07 

93.431 

23  5014.2 

37.80 

2339.7 

23 

226  31.44 

6.101 

10  46  25.2 

41.97 

22  20.9 

23 

5  47   5.59 

93.685 

24    4    8.8 

31.60 

2345.3 

24 

2  29  52.28 

8.633 

11    3  45.5 

45.30 

2220.5 

24 

5  56  36.44 

93.874 

24  15  28.5 

94.00 

23  51.0 

25 

2  33  25.77 

9.156 

1122  42.0 

40.98 

2220.3 

25 

6   6  10.98 

93.905 

24  24    6.5 

18.15 

2356.7 

26 

2  3711.72 

+  0.679 

+1143   8.9 

+59.93 

2220.3 

26 

615  47.56 

+94.043 

+24  29  58.5 

+11.16 

27 

2  41  10.00 

10.189 

12   6  0.7 

56.35 

2220.6 

27 

6  25  24.46 

94.091 

24  33    1.6 

+  4.00 

0  2.4 

28 

2  45  20.45 

10.688 

12  28  11.7 

50.53 

2221.0 

28 

6  35   0.01 

93.931 

24  33  15.0 

-9.97 

0  8.0 

20 

2  49  43.01 

11.199 

12  52  36.4 

69.48 

2221.6 

29 

6  44  32.65 

93.778 

24  30  39.7 

9.96 

013.7 

30 

2  54  17.63 

11.604 

13  18   9.1 

65.90 

2222.4 

30 

6  54    0.90 

93.566 

24  25  18.2 

16.81 

019.2 

31 

2  59   4.30 

+19.196 

+13  4444.1 

+67.68 

2223.5 

31 

7   3  23.41 

493.309 

+24  17  14.6 

-93.45 

024.7 

32 

3   4    3.04 

+19.700|+14  12  15.8 

+69.99 

2224.7 

32 

7  12  39.00 

+99.990 

+24   6  34.6 

-99.84 

030.0 

DayoftheMontli. 

lat. 

•th. 

Hill. 

loa 

1.  9l8t  J 

KOtb. 

Slat. 

Day  of  the  Month. 

6th 

10th. 

16th. 

lOth. 

96th. 

tOth. 

Semidiameter  .  . 
H or.  Parallax   .  . 

6:& 

15.8 

5.% 
15.3 

5:4 
14.2 

13.C 

)  11.7  1 

4:() 

0.6 

3.6 
9.5 

Semidiameter  .  . 
Hor.  Parallax   .  . 

3:2 

8.7 

3:0 
7.9 

«i:8 
7.3 

6.9 

5i:5 
6.7 

6.7 
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GBEENWIOH  MEAN  TIME. 

JULY. 

AUGUST. 

1 

Aaoenaion. 

Var.of 
RA. 
fori 

Honr. 

DedLaaUon. 

Var.of 
Decl. 
fori 
Hoar. 

Meridian 
FaaMge. 

1 

Aaoenaion. 

Var.of 
R.A. 
fori 
Honr. 

Apparent 
DeciiDation. 

Var.of 
Deol. 
fori 
Hoar. 

HoridlaB 
Ptiange. 

Noon, 

Koan, 

Noon. 

Nam, 

Nwtn. 

Nwm, 

Nwm, 

Noon. 

1 

h    m     • 
7    3  23.41 

a 
•K3.309 

+24  17  14!6 

$1 
-83.45 

h    m 
0  24.7 

1 

h    m     a 
10  30  46.73 

a 
+10.998 

0     /     // 
+  8  33  59.3 

-88.97 

h    m 
149.7 

2 

7  12  39.00 

«L9» 

24    6  34.6 

99.84 

0  30.0 

2 

10  34  47.20 

9.811 

7  58  56.9 

86.90 

149.8 

3 

7  21  46.62 

99.639 

23  53  24.6 

35.95 

0  36.2 

3 

10  38  37.50 

9.386 

7  24  29.6- 

85.34 

149.7 

4 

7  30  45.39 

99.954 

23  37  51.7 

41.74 

0  40.3 

4 

10  42  17.65 

8.951 

6  50  42.5 

83.56 

149.4 

5 

7  39  34.60 

91.843 

23  20    4.0 

47.18 

0  45.2 

5 

10  45  47.13 

8.503 

6  17  40.5 

81.58 

148.9 

6 

7  4813.69 

+91.411 

+23   0   9.6 

-58.99 

049.9 

6 

10  49    6.70 

+  8.049 

+  5  45  28.7 

-79.37 

148.3 

7 

7  56  42.20 

90.983 

22  38  16.9 

57.04 

054.4 

7 

10  52  13.02 

7.566 

5  14  12.8 

76.99 

147.4 

8 

8   4  59.81 

90.504 

22  14  34.3 

61.45 

0  58.8 

8 

10  55    8.68 

7.071 

4  43  58.5 

74.93 

146.4 

9 

8  13   6.35 

90.038 

2149  10.1 

65.50 

1   2.9 

9 

10  57  52.25 

6.556 

4  14  51.9 

71.87 

145.2 

10 

821    1.61 

19.568 

21  22  12.8 

68.89 

1    6.9 

10 

11    0  23.21 

6.090 

3  46  59.8 

68.03 

143.8 

11 

8  28  45.60 

+19.098 

+20  53  50.1 

-79.69 

110.7 

11 

11    241.01 

+  5.450 

+  3  20  29.0 

-64.40 

14^.1 

18 

8  36  18.33 

18.630 

20  24   9.7 

75.70 

1  14.3 

12 

11    4  45.05 

4.874 

2  55  26.8 

60.63 

140.2 

13 

8  43  39.84 

18.164 

19  53  19.0 

78.48 

1  17.7 

13 

11    6  34.73 

4.961 

2  32    1.5 

56.49 

138.1 

14 

8  50  50.22 

17.709 

19  21  25.0 

80.98 

120.9 

14 

11    8   9.35 

3.690 

2  10  21.3 

51.86 

135.7 

16 

8  57  49.60 

17.947 

18  48  34.5 

83.19 

124.0 

15 

11    928.24 

9.949 

1  50  35.2 

46.91 

133.0 

16 

9   4  38.14 

+16.798 

+1R  14  53.8 

-85.15 

126.8 

16 

11  10  30.67 

+  8.848 

+  1  32  52.7 

-41.56 

130.1 

17 

9  11  15.97 

16.356 

17  40  29.1 

86.87 

129.5 

17 

11  11  15.93 

1.518 

1  17  23.7 

35.79 

126.9 

18 

9  17  43.27 

15.990 

17    5  26.2 

88.34 

132.0 

18 

11  11  43.28 

+  0.758 

1    4  18.3 

99.58 

•123.5 

19 

9  24   0.18 

15.483 

16  29  50.6 

80.50 

134.4 

19 

11  1152.08 

-0.086 

0  53  47.2 

99.93 

1  19.7 

20      9  30   6.87 

15.068 

15  53  47.6 

90.69 

136.5 

20 

11  1141.73 

0.838 

046    1.1 

15.83 

1  15.6 

21 

9  36   3.48 

+14.651 

+15  17  22.3 

-91.45 

138.5 

21 

11  11  11.74 

-1.664 

+  0  41  10.6 

-8.30 

111.1 

22 

9  4150.16 

14.940 

14  40  39.7 

99.07 

140.3 

22 

11  10  21.76 

9.608 

0  39  25.7 

-0.38 

1    6.3 

23 

9  47  27.03 

13.833 

14    3  44.3 

99.51 

141.9 

2:1 

11    9  11.65 

8.340 

0  40  55.0 

+  7.89 

1    1.2 

24 

9  52  54.18 

13.430 

13  26  40.8 

99.75 

143.3 

24 

11    741.53 

4.167 

0  45  46.8 

16.47 

055.8 

25 

9  58  11.69 

13.030 

12  49  33.6 

99.88 

144.7 

25 

11    5  51.82 

4.970 

0  54    7.1 

85.85 

0  50.0 

26 

10   3  19.65 

+19.633 

+1212  27.0 

-99.70 

145.9 

26 

11    3  43.30 

-5.731 

+  1    559.1 

+34.09 

043.9 

27 

10    8  18.08 

19J336 

1135  25.4 

99.41 

146.9 

27 

11    1  17.23 

6.430 

1  21  22.7 

49.85 

0  37.6 

28 

10  13    6.99 

11.840 

10  58  32.9 

91.94 

147.8 

28 

10  58  35.33 

7.047 

1  40  13.7 

51.35 

0  31.0 

29 

10  17  46.37 

11.448 

10  2153.7 

91.30 

148.5 

29 

10  55  39.81 

7.561 

2   2  23.7 

50.38 

024.1 

30 

10  22J6.18 

11.048 

9  45  32.1 

90.47 

149.1 

30 

10  52  33.42 

7.949 

2  27  39.1 

66.76 

0  17.1 

31 

10  26  36.33 

+10.637 

+  9   9  32.4 

-89.46 

149.5 

31 

10  49  19.40 

-8.199 

+  2  55  40.8 

+73.91 

010.0 

32 

I  10  30  46.73 

+10.998 

+  8  33  59.3 

-88.87 

149.7 

32 

10  46    1.49 

-8JB73 

+  3  26   4.3 

+78.54 

(  0   1.8 

(as  U.6 

Day  of  the  Month. 

6th. 

10th. 

15th. 

BOtb. 

95th. 

tOth. 

Day  of  the  Month. 

4th. 

9th. 

14th. 

19th. 

94th. 

98th. 

Semidiameter   .  . 
Hor.  ParaJJax    .  . 

6.» 

2:7 
7.0 

23 
7.4 

2.9 
7.8 

8.3 

9.0 

Semidiameter   .  . 
Hor.  Parallax    .  . 

3:7 
9.7 

^     4.0 
^    10.6 

11.4 

4:7 
12.6 

13.5 

5:3 
14.1 

The  aign  -4-  prefixed  to  the  Loarly  obange  of  deoUna 

tion  indicatea  that  north  deoUnationa  are  Inoreaaing  and  aouth  declina- 
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GREElfWICH  MEAN  TIME. 

8BPTRMBER. 

OCTOBER, 

1 

1 

AMeasiaii. 

Var.of 
R.A. 
fori 
Hoar. 

bJoTSi^. 

Var.of 
l>eel. 
fori 

Hour. 

Meridian 

1 

1 

Aaoenaioii. 

Var.of 
RA. 
fori 

Hoar. 

De£lnatioii. 

Var.of 
Decl. 
fori 
Hour. 

NeridlMi 

Noon, 

Noon, 

Noon. 

Noon, 

Noon, 

Noon, 

Noon, 

JVoon. 

1 

h    m     8 
10  46    1.49 

s 
-8.979 

+  3  26    4.3 

+  78.54 

h    m 
)  0     9.8 

\n  56.6 

1 

h    m     a 
1152  18.89 

+16.183 

0     1     II 
+  2  53  50.3 

-106.79 

h     ID 

23  13.2 

2 

10  42  43.78 

8.173 

3  58  20.3 

89.55 

23  48.4 

2 

1158  46.34 

16.158 

2  10  41.2 

108.95 

23  1.5.8 

3 

10  39  30.67 

7.888 

4  31  55.1 

85.09 

2341.4 

3 

12    5  14.29 

16.J65 

1  26  44.4 

110.71 

23  18.3 

4 

10  36  26.68 

7.419 

5   6  12.0 

86.04 

23  34.7 

4 

12  1 1  42.0!) 

16.190 

+  0  4210.3 

119.06 

2320.8 

5 

10  3:)  36.31 

6.7M 

6  40  32.1 

85.36 

2328.2 

5 

12  18   9.34 

16.118 

-0   2  51.7 

113.05 

2323.3 

6 

10  31    3.91 

-  5.918 

+  614  16.4 

+  83.06 

2322.1 

6 

12  24  35.65 

+16.079 

-0  4813.2 

-113.89 

2325.8 

7 

I0  28&3.60 

4«M 

6  46  46.5 

79.18 

2316.5 

7 

12  31    0.74 

16.017 

1  33  46.4 

114.03 

2328.2 

8 

10  27   8.69 

3789 

7  17  25.9 

73.86 

2311.2 

8 

12  37  24.42 

15  955 

2  19  24.7 

114.19 

2330.7 

9 

10  25  62.53 

9.541 

7  45  41.4 

87.99 

23  6.5 

9 

12  43  46.56 

15.889 

3   5   2.1 

113.96 

23  33.1 

10 

10  25   7.43 

-  1.904 

811    3.7 

58.45 

23   2.4 

10 

12  50   7.10 

15.899 

3  50  3:).l 

113.50 

2335.4 

11 

10  24  55.24 

+  0.194 

+  83:i   7.7 

+  50.74 

2258.8 

11 

12  56  26.03 

+15.755 

-  4  35  53.1 

-113.04 

2337.8 

19 

10  25  17.04 

1.896 

8  51  32.9 

41.95 

2255.8 

12 

13    2  43.37 

15.600 

520  57.8 

119.39 

23  40.1 

13 

10  26  13.37 

3.087 

9   6   3.0 

31.18 

225.3.3 

13 

13    8  59.17 

15.897 

6    5  43.3 

111.45 

23  42.4 

14 

10  27  44.11 

4.480 

9  16  26.5 

90.79 

22  51.4 

14 

13  15  13.48 

15.567 

6  50    6.5 

110.46 

2344.7 

16 

10  29  48.57 

5.874 

9  22  35.8 

+  10.03 

2250.1 

15 

13  2126.42 

15.519 

7  34    4.2 

109.34 

23  47.0 

16 

10  32  25.58 

+  7.190 

+  924  27.3 

-    0.73 

22  49.3 

16 

13  27  38.09 

+15.489 

-8  17  33.7 

-108.19 

23  49.2 

17 

10  35  33.55 

8.451 

9  22    1.2 

11.49 

2248.9 

17 

13  33  48.62 

15.416 

9   0  32.9 

106.80 

23  51.4 

18 

10  39  10.52 

9.814 

915  20.9 

91.89 

2249.0 

18 

13  39  58.11 

15.376 

9  42  59.2 

105.39 

23  53.6 

19 

10  43  14.27 

10.881 

9   4  33.0 

88.04 

2249.5 

19 

13  46   6.71 

15.349 

10  24  50.7 

108  80 

23  55.8 

90 

10  47  42.40 

11.845 

849  46.5 

41.75 

2250.4 

20 

13  52  14.55 

15.313 

11    6   5.5 

199.38 

2358.0 

21 

10  52  32.36 

+13.501 

+  8  31  13.2 

-50.94 

2251.6 

21 

13  5821.76 

+15  909 

-1146  41.9 

-100.69 

22 

10  5741.61 

13.999 

8   9   6.2 

59.54 

2253.1 

22 

14   4  28.47 

15.971 

12  26  38.3 

99.00 

0  0.2 

23 

11    3   7.59 

18.897 

7  43  40.7 

87.46 

2254.8 

23 

14  10  34.82 

15.959 

13  5  53.2 

97.94 

0  2.3 

24 

11    8  47.a5 

14.449 

7  15  12.7 

74.74 

22,56.7 

24 

14  16  40.95 

15.9S8 

13  44  25.3 

95.49 

0  4.5 

25 

1114  40.07 

14.885 

6  43  58.7 

81.30 

2258.8 

25 

14  22  46.97 

15.950 

14  22  13.1 

93.55 

0  6.6 

26 

1120  42.11 

+15.989 

+  6  10  15.7 

-87.16 

23    1.0 

26 

14  28  53.00 

+15.953 

-14  59  15.2 

-91.89 

0  8.8 

27 

1126  52.02 

15.598 

5  34  20.4 

99.33 

23   3.4 

27 

14  34  59.16 

15.981 

15  35  30.3 

89.63 

0  11.0 

28 

1133   8.07 

15.775 

4  66  29.1 

96.84 

23   5.8 

28 

14  41    5.56 

15.979 

1610  57.2 

87.80 

013.1 

29 

1139  28.74 

15.998 

4  16  57.3 

100.71 

23   8.2 

29 

14  47  12.27 

15.988 

16  45  34.7 

85.51 

015.3 

30 

1145  52.71 

18.098 

3  35  59.9 

109.96 

2310.7 

30 

14  53  19.41 

15.307 

17  19  21.4 

83.37 

017.6 

31 

11  5218.89 

+18.193 

+  2  53  50.3 

-108.79 

2313.2 

31 

14  59  27.03 

+15.399 

-17  6216.2 

-  81.18 

019.7 

32 

1158  46.34 

+16.198 

+  210  41.2 

-108.96 

23  15.8 

32 

15    535.2:) 

+15.354 

-18  24  17.8 

-78.94 

021.9 

Dftyof  tiMHaiih. 

Sd. 

Sth. 

ISth. 

4:2 
11.0 

I8(b. 

98d. 

98th. 

Day  of  the  Month. 

8d. 

Sth. 

18ih. 

ISth. 

98d. 

98th. 

S^midiameter  .  . 
Hor.  Parallax    .  . 

5:2 
13.9 

Is 

12.7 

9.5 

8.2 

2.8 
7.4 

Semidiameter  .  . 
Hor.  Parallax    .  . 

2:6 
6.8 

•j:5 

6.5 

l4 
6.3 

5^:3 
6.2 

i'.3 
6.2 

s«:3 

6i2 
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OBEENWIOH  MEAN  TIME. 

JANUAEY. 

FEBRUARY* 

4 
1 

1 

Asceusion. 

Var.of 
B.A. 
fori 
Hoar. 

Apparent 
Deolmaiion. 

Var.of 
Decl. 
fori 
Honr. 

MerfdUn 
Pssnge. 

1 

^^^' 

Var.of 
B.A. 
fori 
Honr. 

Apparent 

Var.of 
Decl. 
fori 

Honr. 

MerfdlMi 
FSSMige. 

Noon. 

AToon. 

Jfoon. 

Ifoon, 

Noon. 

Noon, 

Noon, 

Noon. 

1 

h    ni     s 
16  40    0.37 

s 
-1-13.081 

0     1     If 
-20  51  52.2 

It 
-81.01 

h    m 
2156.0 

1 

h    m     s 
19  2612.29 

s 
+13.363 

0     1     It 
-22   2  20.9 

II 
+90.69 

b    m 
2240.1 

2 

16  4514.79 

13.191 

21    3  58.7 

99.53 

21  67.3 

2 

19  3132.67 

13.336 

2153  44.3 

99.85 

2241.6 

3 

16  50  30.16 

13.150 

21  15  29.4 

98.03 

2158.6 

3 

19  36  52.40 

13.307 

21  44  28.1 

S3.99 

2242.9 

4 

16  55  46.45 

13.106 

21  26  23.8 

96.50 

21  59.9 

4 

19  42  11.43 

13.977 

21  34  32.6 

95.69 

2244.2 

5 

17    1    3.61 

13JKB 

2136  41.3 

94.95 

22   1.3 

5 

19  47  29.71 

18.945 

21  23  58.2 

B7JQ 

2245.6 

6 

17   6  21.61 

+13.966 

-21  46  21.4 

-93.38 

22  2.7 

6 

19  52  47.20 

+13Jn9 

-21  12  46.3 

+98.83 

2246.9 

7 

17  11  40.41 

13.906 

2155  23.5 

91.79 

22  4.1 

7 

19  58   3.87 

13.177 

21    0  54.4 

30.41 

2248.2 

8 

17  16  59.96 

13.398 

22   3  47.3 

90.18 

22  5.5 

8 

20    3  19.67 

13.140 

20  48  25.8 

81.97 

2249.5 

9 

17  22  20.20 

13.367 

22  11  32.4 

16.56 

22  6.9 

9 

20   8  34.57 

13.109 

20  3520.1 

33.51 

22  50.8 

10 

17  27  41i«9 

13.384 

22  18  38.3 

16.99 

22  8.3 

10 

2013  48.55 

13.069 

20  21  37.8 

35.09 

2252.1 

11 

17  33   2.58 

-fl3.«)e 

-22  25   4.7 

-15.97 

22   9.8 

11 

20  19    1.56 

+13.081 

-20   7  19.5 

+36.51 

2253.4 

12 

17  38  24.63 

13.430 

22  30  51.2 

13.60 

2211.2 

12 

20  24  13.57 

19.979 

19  52  25.8 

37.98 

2254.6 

13 

17  43  47.19 

13.449 

22  35  57.5 

11.09 

2212.6 

13 

20  29  24.54 

19.935 

19  36  57.0 

80.49 

22  55JB 

14 

17  49  10.18 

13.406 

22  40  23.2 

10.99 

22  14.0 

14 

20  34  34.45 

19.801 

19  20  53.9 

40.84 

22  57.0 

15 

17  54  33.54 

13.480 

22  44    8.2 

8J9 

2215.5 

15 

20  39  43.30 

19.846 

19    4  17.0 

49.83 

2258J2 

IG 

17  59  57.23 

•4-13.403 

-22  47  12.2 

-6.81 

2217.0 

16 

20  44  51.07 

+19.800 

-18  47    6.8 

+43.60 

2250.4 

17 

18   521.18 

13.509 

22  49  35.1 

6!09 

2218.5 

17 

20  49  57.73 

19.754 

18  29  24.2 

44.94 

23  06 

16 

18  10  45.33 

13.510 

22  51  16.5 

3.36 

22  19.9 

18 

20  55   3.27 

19.707 

18  11    9.7 

46.96 

23    1.7 

19 

1816   9.62 

13.515 

22  52  16.4 

-1.63 

2221.4 

19 

21    0    7.68 

19.660 

17  52  24.0 

47.M 

23  2.8 

20 

18  21  34.00 

13.517 

22  52  34.8 

+  0.10 

2222.8 

20 

21    5  10.95 

19.619 

17  33    7.7 

48.80 

23   3.9 

21 

18  26  58.41 

+13.^17 

-22  5211.6 

+  1.83 

2224.3 

21 

21  10  13.07 

+19.564 

-17  13  21.5 

+50.03 

83   5.0 

22 

18  32  22.78 

13.514 

22  51    6.7 

3.57 

2225.7 

22 

21  15  14.04 

19.516 

16  53    6.1 

51.94 

23  6.0 

23 

18  37  47.06 

13.509 

22  49  20.2 

5.31 

2227.2 

23 

21  20  13.86 

19.468 

16  32  22.2 

58.49 

23  7.1 

24 

18  4311.19 

13.509 

22  46  52.0 

7.05 

2228.6 

24 

2125  12  5:1 

19.490 

16  11  10.5 

53.56 

23  8.1 

25 

18  48  35.12 

13.489 

22  43  42.1 

8.78 

2230.1 

25 

21  30  10.06 

19.373 

15  49  31.7 

54.67 

23  9.1 

26 

18  53  58.78 

+13.480 

-22  39  50.8 

+10.50 

2231.5 

26 

2135   6.46 

+19.396 

-15  27  26.5 

+55.75 

2310.1 

27 

18  59  22.13 

13.465 

22  35  18.2 

19.22 

22  33.0 

27 

2140    1.73 

19.979 

15    4  55.5 

56.81 

2311. 1 

28 

19   4  45.11 

13.448 

22  30    4.3 

13.93 

22  34.4 

28 

21  44  55.89 

19.933 

14  41  59.6 

57.84 

23  12.0 

29 

19  10    7.66 

13.439 

22  24    9.4 

15.64 

22  35.9 

29 

21  49  48.95 

19.188 

14  18  39.2 

68.84 

2312.9 

30 

19  15  29.74 

13.400 

22  17  33.7 

17.34 

2237.3 

30 

21  54  40.93 

J9.143 

13  54  55.3 

69.81 

2313.8 

31 

19  20  51.30 

+13.387 

-22  10  17.5 

+10.09 

2238.7 

31 

2159  31.84 

+19.099 

-13  30  48.5 

+60.75 

2314.7 

32 

19  26  12.29 

+13.363 

-22    2  20.9 

+90.60 

2240.1 

32 

22   4  21.71 

+19.056 

-13    6  19.6 

+61.66 

23  15.5 

Day  of  the  Month. 

1st. 

0th. 

nth. 

tm 

.  21st.  3 

6th. 

Sift 

Day  of  the  Month. 

5th. 

10th. 

lith. 

9«th. 

Mth. 

Semidiameter  .  . 
Hor.  Parallax   .  . 

6:2 

64 

6.1 
6.3 

ao 
6.2 

5.S 
6.1 

5:8 
6.0 

5.9 

516 
5.8 

Semidiameter 

Horizontal  Parallax  .  .  . 

^:6 

5.7 

5:5 
5.7 

5:4 
5.6 

5:4 
5.6 

5':3 
5.5 

Nora—The  aifin  +  indicates  north  declinationB;   the  sign  —  indicates  south  declinatlona. 
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GEEENWICH  MEAN  TIME, 

MABCH. 

APRIL. 

1 

1 

Apparent 

Kight 
Asoeuflion. 

Var.of 
B.A. 
fori 
Hour. 

Apparent 

Vor.of 
Ded. 
for  1 

Hour. 

Meridian 
Pssaage. 

1 

Ascension. 

Var.of 

fori 
Hour. 

Apparent 

Var.of 
Decl. 
for  I 

Hour. 

Meridiau 
ftu«ge. 

Koon. 

NtHm, 

Noon, 

Nwm. 

Jfovn, 

Vowi, 

Voon, 

JIToon. 

1 

h     m     s 
81  49  48.95 

s 
•••19.188 

O       1       n 

-14  18  39.8 

+56.84 

h    m 
8318.9 

1 

h    m     s 
0  14  83.00 

s 
+11.347 

0     /      // 
-  0    0  53.4 

+74.63 

h    m 
8335.0 

2 

81  54  40.93 

19.143 

13  54  55.3 

50.81 

83  13.8 

8 

0  18  55.31 

11.345 

+  088  58.1 

74.65 

83  35.6 

3 

81  59  31.84 

19.009 

13  30  48.5 

60.75 

8314.7 

3 

0  3:)  87.59 

11.345 

0  58  49.8 

74.65 

83  36.1 

4 

88    4  81.71 

19.056 

13    6  19.6 

61.66 

83  15.5 

4 

0  87  59.87 

11.346 

138  41.3 

74.69 

8336.7 

6 

88   9  10.56 

19.014 

18  4189.3 

'  09.54 

83  16.4 

5 

0  3838.31 

11.340 

158  31.5 

74.56 

8337.3 

6 

88  13  58.40 

+1J.973 

-18  16  18.3 

+63.38 

83  17.3 

6 

037   4.64 

+11.354 

+  388  30.1 

+74.48 

3337.9 

7 

38  18  45.86 

11.933 

1 1  50  47.4 

64.10 

3318.1 

7 

0  4137.31 

11.360 

8  58   6.3 

74.36 

83  38.5 

8 

88  8331.16 

11.804 

1184  57.8 

64.06 

83  18.9 

8 

0  46   9.95 

11.368 

3  87  49.8 

74.91 

8339.1 

9 

88  88  16.13 

11.856 

10  58  48.6 

65.74 

8319.7 

9 

0  50  48.90 

11.378 

3  57  88.1 

74.03 

83  39.7 

10 

88  33   0.80 

11.618 

10  38  88.8 

68.46 

8380.5 

10 

0  5516.18 

11.300 

4  87   8.3 

73.89 

8340.3 

11 

28  37  43.38 

+11.781 

-10    5  38.9 

+67.16 

3381.3 

11 

0  59  49.64 

+11.403 

+  4  56  31.1 

+73.58 

8341.0 

12 

88  48  85.71 

11.746 

9  38  39.4 

67.89 

8:^88.0 

18 

1    4  33.49 

11.418 

5  85  53.9 

78.31 

3341.6 

13 

88  47    7.81 

11.719 

9  1 1  84.3 

68.45 

83  88.7 

13 

1    8  57.78 

11.435 

5  55   9.9 

73.01 

8348.8 

14 

88  51  47.91 

11.680 

8  43  54.5 

60.04 

8333.4 

14 

1  13  38.35 

11.453 

6  84  18.3 

79.68 

8348.8 

15 

88  56  87.85 

11.640 

8  16  10.7 

60.61 

8384.1 

15 

1  18    7.43 

11.479 

6  53  18.4 

79.39 

8343.5 

16 

83    1    7.05 

+11.610 

-  7  48  13.7 

+70.14 

8384.8 

16 

1  88  48.99 

+11.409 

+  7  88   9.5 

+71.03 

83  44.1 

17 

83    5  45.55 

11.500 

7  80    4.1 

70.64 

8385.5 

17 

1  37  19.07 

11.516 

7  50  50.9 

71.51 

8344.8 

18 

83  10  83.38 

11.563 

6  51  48.8 

71.19 

8386.8 

18 

1  31  55.71 

11.530 

8  19  31.7 

71.05 

33  45.5 

19 

83  15   0.57 

11.537 

6  83  10.4 

71.57 

83  86.9 

19 

1  36  38.94 

11.564 

8  47  41.3 

70.57 

83  46.8 

80 

8319  37.15 

11.519 

5  54  87.7 

71.08 

8337.6 

80 

1  41  10.80 

11.501 

9  15  48.9 

70.06 

8347.0 

21 

33  84  13.17 

+11.480 

-  5  85  35.4 

+79.36 

3388.3 

81 

145  49.31 

+11.610 

+  9  43  43.9 

+69.59 

8347.6 

22 

83  88  48.66 

11.468 

4  56  34.3 

79.79 

8388.9 

88 

1  50  88.58 

11.640 

10  1185.5 

68.94 

83  48.3 

2:1 

83  33  8:).65 

11.448 

4  87  85.0 

73.05 

8389.5 

83 

155   8.46 

11.680 

10  38  58.9 

68.34 

3349.1 

34 

83  37  58.19 

11.430 

3  58   8.3 

73.34 

83  30.1 

84 

1  £9  49.16 

11.719 

11    6    5.4 

67.71 

83  49.8 

25 

83  48  38.31 

11.414 

3  88  44.9 

73.60 

83  30.7 

85 

8   4  30.66 

11.746 

11  33    3.4 

67.04 

8350.6 

26 

83  47   6.06 

+11.300 

-8  59  15.6 

+73.84 

8331.3 

86 

8   9  18.98 

+11.761 

+1159  43.0 

+66.34 

83  51.4 

87 

83  51  39.47 

11.386 

88941.0 

74.05 

8331.9 

37 

313  56.16 

11.817 

18  86    6.5 

65.61 

3358.8 

88 

3:)  56  18.60 

11.374 

8    0    1.8 

74.29 

3:)  38.6 

88 

3  18  40.88 

11.855 

13  52  13.8 

-64.86 

83  5:^.0 

89 

0    0  45.47 

11.365 

1  30  18.8 

74.36 

83  33.3 

89 

8  83  85.80 

11.804 

13  17  59.4 

64.07 

83  53.8 

30 

0    518.13 

11.357 

1    0  38.6 

74.48 

8333.8 

30 

88811.13 

11.034 

13  43  87.3 

63.95 

83  54.6 

31 

0    9  50.68 

+11.351 

-  0  30  43.9 

+74.57 

83  34.4 

31 

8  33  58.03 

+11.975 

+14    8  35.8 

+69.40 

8855.5 

33 

0  14  8:).00 

+11.347 

-  0    0  53.4 

+74.63 

83  35.0 

38 

3  37  45.92 

+19  017 

+14  33  88.3 

+61.59 

83  56.4 

DftyoftheHontli. 

9d. 

Ith. 

13th. 

nth. 

99d. 

2IUl 

Day  of  the  Month. 

1st. 

6tb. 

nth. 

16th. 

31st. 

36th. 

Semidiameter  .  .  . 
Horizontal  Parallax 

5.3 
5.4 

5.8 
5.4 

5:8 
5.4 

^:i 

5.3 

5:1 
5.3 

5:0 
5i2 

Semidiameter  .  . 
Ilor.  Parallax   .  . 

5.0 
5J2 

5.0 
5.8 

5:0 

5ii 

5:0 
5.1 

^:o 
5.1 

5.1 

The  sign + prefixed  to  the  hourly  change  of  declination  indicates 

ions  are  decreasing  and  south  declinations  increasing. 

15 
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VENUS,   1885. 


6BEEI4WIGH  MEA^  TIME. 

MAT. 

JUNE. 

1 

1 

Ascension. 

Var.of 
K.A. 
fori 
Hour. 

Apparent 
DocUnation. 

Var.of 
Docl. 
fori 
Hour. 

Meridian 
Passage. 

3 

1 
1 

Ascension. 

Var.of 
ILA. 
fori 

Hour. 

D^KTo}; 

Var.of 
Decl. 
fori 

Honr. 

Meridlau 
Pa«a«e. 

ifoon. 

Noon. 

Koon. 

Nwm, 

Koo%, 

KootL, 

Kwm. 

JTooii. 

1 

h    m     s 
2  32  58.03 

s 
+11.975 

O        1         /« 

+14    8  35.2 

+69.40 

h    m 
23  55.5 

1 

b    m     s 
5  10    1.15 

s 
+13.983 

0     1     If 
+2317  11.1 

+91.74 

b    ni 
029.5 

2 

2  37  45.92 

19.017 

14  33  22.3 

61.S9 

23  56.4 

2 

515  20.28 

13.310 

23  25  32.8 

90.05 

030.9 

3 

2  42  34.84 

19.000 

14  57  47.9 

60.61 

23  57.3 

3 

5  20  40.03 

13.334 

23  33  13.6 

18.34 

0  32.3 

4 

2  47  24.80 

19.104 

15  21  51.3 

50.67 

23  58.2 

4 

5  26   0.34 

13.357 

23  40  13.3 

16.69 

033.7 

5 

2  52  15.82 

19.148 

15  45  31.8 

58.70 

23  59.1 

5 

6  3121.17 

13.378 

23  46  31.5 

14.89 

035.1 

6 

2  57    7.92 

+19.193 

+16    8  48.5 

+57.70 

6 

5  36  42.46 

+13.306 

+23  52    7.9 

+13.14 

0  36.5 

7 

3    2    1.11 

19.930 

16  31  40.8 

56.66 

0  0.0 

7 

5  42   4.17 

13.419 

23  57   2.3 

11.38 

0  37.9 

8 

3    6  55.40 

19.9B5 

16  54    8.0 

56.50 

0    1.0 

8 

5  47  26.24 

13.496 

24    1  14.5 

9.69 

039.3 

9 

3  1150.81 

19.339 

17  16   9.3 

54.50 

0  2.0 

9 

5  52  48.60 

13.437 

24    4  44.2 

7.85 

040.7 

]0 

3  16  47.35 

19.379 

17  37  44.0 

53.38 

0  3.0 

10 

558  11.20 

13.446 

24    7  31.3 

6.07 

042.1 

n 

3  21  45.02 

•1^19.496 

+17  58  51.4 

+S9.S9 

0  4.0 

11 

6    3  33.97 

+13.459 

+24    9  35.6 

+  4.98 

0  43.6 

12 

3  26  43.63 

19.473 

18  19  30.6 

51.03 

0   5.1 

12 

6   8  56.86 

13.455 

24  10  56.9 

9.49 

045.0 

13 

3  31  43.77 

19.fi9l 

18:^41.0 

49.89 

0  6.1 

13 

6  14  19.79 

13.456 

24  1135.3 

+  0.70 

0  46.5 

14 

3  36  44.84 

19.568 

18  59  21.9 

48.58 

0   7.2 

14 

6  19  42.71 

13.454 

24  1130.7 

-1.09 

047.9 

15 

3  41  47.03 

19.615 

1918  32.7 

47.31 

0  8.3 

15 

6  25    5.55 

13.449 

24  10  43.0 

9.88 

0  49.4 

16 

3  46  50.34 

+19.661 

+19  3712.5 

+46.01 

0  9.4 

16 

6  30  28.26 

+13.449 

+24    912.4 

-4.67 

0  50.8 

17 

»   3  51  54.77 

19.707 

19  65  20.7 

44.68 

010.5 

17 

6  35  50.77 

13.439 

24    6  58.8 

6.46 

0  52.3 

18 

3  57    0.29 

19.759 

20  12  56.7 

43  39 

0  11.7 

18 

6  41  13.01 

13.490 

24    4    2.3 

8.95 

053.7 

19 

4    2   6.88 

19.797 

20  29  59.8 

41.94 

012.9 

19 

6  46  34.93 

13.405 

24    0  23.0 

10.03 

0  55.1 

20 

4    7  14.55 

19.841 

20  46  29.3 

40.53 

014.1 

20 

6  5156.46 

13.388 

23  56    l.O 

11.80 

0  56.5 

Ql 

4  12  23.27 

+19.885 

+21*  2  24.7 

+39.00 

015.3 

21 

6  57  17.54 

+13.388 

+23  50  56.6 

-13.56 

0  58.0 

22 

4  17  33.02 

19.098 

21  17  45.3 

37.63 

0  16.5 

22 

7    2  38.12 

13.346 

23  45   9.9 

15.39 

059.4 

23 

4  22  43.78 

19.070 

21  32  30.5 

36.14 

017.7 

23 

7   7  58.14 

13.391 

23  38  41.2 

17.07 

1    0.8 

24 

4  27  55.52 

13.010 

21  46  39.6 

34.63 

019.0 

24 

7  13  17.55 

13.995 

23  31  30.8 

18.80 

1    2.2 

25 

4  33    8.22 

13.040 

22    012.1 

33.00 

0  20.2 

25 

7  18  36.30 

13.967 

23  23  38.8 

90.59 

1   3.5 

26 

4  38  21.85 

+13.087 

+22  13    7.4 

+31.53 

021.5 

26 

7  23  54.33 

+13.936 

+23  16    5.7 

-99.93 

1    4.9 

27 

4  43  36.36 

13.193 

22  25  25.1 

90.95 

022.8 

27 

7  29  11.61 

13.903 

23    6  51.8 

93.99 

1    6.2 

28 

4  48  51.74 

13.158 

22  37    4.6 

98.35 

024.1 

28 

7  34  28.09 

13.168 

22  55  57.4 

95.60 

1    7.5 

29 

4  54    7.94 

13.199 

22  48    5.4 

96.79 

02.5.4 

29 

7  39  43.71 

13.139 

22  45  22.9 

97.96 

\   8.8 

30 

4  59  24.94 

13.994 

22  58  27.1 

95.08 

0  26.8 

30 

7  44  58.43 

13.094 

22  34    8.8 

98.91 

110.1 

31 

5    4  42.69 

+13.954 

+23   8   9.1 

+93.49 

028.1 

31 

7  50  12.23 

+13.055 

+22  22  15.5 

-30.54 

111.4 

32 

5  10    1.15 

+13.283 

+23  17  11.1 

+91.74 

029.5 

32 

7  55  25.07 

+ J  3.014 

+22   9  43.5 

-39.15 

1  12.7 

Bay  of  the  Month. 

1st. 

6th. 

nth. 

16U] 

L   2l8t.  9 

6th. 

tlst. 

Day  of  the  Month. 

5th. 

10th. 

15th.  \ 

lOth. 

95th. 

Mth. 

Semidiameter  .  . 
Hor.  Parallax   .  . 

4ii 
5.1 

5.1 

4.9 
5.1 

5:0 
5.1 

5:0. 

5.1 

5:6 
5.1 

5'.0 
5.2 

Sei 
Ho 

nidiameter   .  . 
r.  Parallax   .  . 

5.0 
5.2 

5:0 
5.2 

5.3 

5:1 
5.3 

^:i 

5.3 

i\2 
5.4 

NOTB.~The  si^  +  indioatos  north  declinaUons; 

VENUS,   1885. 
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GEBEISIVICH  MEAN  TIME. 


JULY. 


AUGUST. 


Apparent 
Atoeiiaion. 


JToofi* 


b    m     « 
7  50  13.23 

7  56  85.07 

8  0  36.91 
8  5  47.72 
8  10  57.46 

8  16  6.12 
8  21  13.66 
8  26  20.05 
8  3125.28 
8  36  29.33 

8  41  32.18 
8  46  .33.82 
8  51  34.21 

8  56  33.36 

9  131.25 

9   6  27.88 

9  1 1  23.26 
9  16  17.38 
9  21  10.23 

9  26    1.81 

9  30  52.15 
9  35  41.25 
940  29.11 
9  45  15.75 
9  50  1.18 

9  54  45.43 
9  59  28.52 

10  4  10.46 

10  8  51.29 
10  13  31.03 

10  18  9.70 
10  22  47.33 


Vor.of 
B.A. 
fori 
Hoar. 


ywm. 


+13.065 
13.014 
1S.979 
19.99B 
19.883 

+19.837 
19.790 
19.749 
19.003 
19.644 

+19S83 
19.549 
19.490 
19.438 
19.380 

+19.333 
19.981 
19.998 
19.176 
19.193 

+19.071 
19.090 
11.909 
11.018 
11.868 

+11.810 
11.779 
11.795 
11.679 
11.634 

+11.500 
+11.547 


Apnorent 
Deolination. 


Iwoonm 


+22  22  15.5 
22  9  43.5 
21  56  33.2 
21  42  45.2 
21  28  20.0 

+21  13  18.1 
20  57  40.0 
20  4126.5 
20  24  38.1 
20  7  15.3 

+19  49  18.9 
19  30  49.6 
19  11  47.8 
18  52  14.3 
18  32  9.8 

+18  11  .34.9 
17  50  30.4 
17  28  57.1 
17  6  55.5 
16  44  26.4 

+16  2130.5 
15  58  8.5 
1534  21.1 
15  10  9.1 
14  45  3:).2 

+14  20  34.0 
13  55  12.3 
13  29  28.9 
13  3  24.4 
12  36  59.5 

+1210  15.1 
+11  43  U.8 


Var.of 
Deol. 
fori 

Hour. 


Nocn. 


-30.54 
39.15 
33.73 
35.99 
36.83 

-38.34 
30.83 
41.99 
49.73 
44.15 

-45.54 
46.90 
48.94 
49.55 
60.83 

-59.06 
53.99 
54.48 
55.64 
56.78 

-57.88 
58.95 
50.99 
61.00 
61.98 

-69.94 
63.86 
64.75 
65.61 
66.45 

-€7.95 
-€8.09 


Meridiau 
Paaaage. 


h  m 
1  11.4 
1  12.7 
113.9 
1  15.2 
I  16.4 

1  17.6 
1  18.8 
120.0 
121.1 
122.2 

12.3.3 
124.4 
125.5 
126.6 
127.6 

128.6 
129.6 
130.6 
131.5 
132.4 

133.3 
134.2 
135.0 
135.8 
136.6 

137.4 
138.2 
1  39.0 
139.7 
140.4 

141.1 
141.8 


Bay  of  the  Month. 


Semidiameter   . 
Hor.  Parallax    . 


5th. 


5.2 
5.4 


10th. 


5.3 
5.5 


15th. 


5:4 
5.6 


90th. 


5.4 
5.6 


95th. 


5:5 
5.7 


tOth. 


5.6 

5.8 


Apparent 

iQgbt 
AMenaion. 


ifoon. 


h  m  s 
10  22  47.33 
10  27  23.95 
10  31  59.60 
10  36  34.30 
10*41  8.08 

10  45  40.97 
10  50  13.01 
10  54  44.24 

10  59  14.69 

11  3  44.39 

11  8  13.36 
11  1241.65 
11  17  9.29 
1121  36.32 
1126   2.77 

11  30  28.68 
1134  54.09 
11  30  19.03 

11  43  43.55 
1148    7.67 

It  52  31.44 
1156  54.91 

12  1  18.12 
12  541.10 
12  10    3.89 

12  14  26.55 
12  18  49.12 
12  23  11.64 
12  27  34.16 
12  31  56.73 

12  36  19.35 
12  40  42.10 


Var.of 
R.A. 
fori 
Hour. 


JToon. 


+11.547 
11.505 
11.465 
11.496 
11.389 

+11.353 
11.318 
11.985 
11.953 
11.999 

+11.103 
11.165 
11.130 
11.114 
11.091 

+11.069 
11.049 
11.030 
11.013 
10.998 

+10.984 
10.979 
10.069 
16.964 
10.947 

+10.949 
10.930 
10.038 
10.930 
10.941 

+10.045 
+10.951 


Apparent 
)ecluMtion. 


Dec! 


Noon, 


+11  43  11.8 

11  15  50.3 

10  48  11.4 

10  20  15.7 

9  52   4.0 

+  9  23  36.9' 
8  54  55.3 
8  25  59.8 
7  56  51.3 
7  27  30.2 

+  6  57  57.5 
6  28  13.8 
6  58  20.0 
6  28  16.6 
4  58    4.4 

+  4  27  44.0 
3  67  16.2 
3  26  41.7 
2  56  1.4 
2  25  15.7 

+  1  54  25.4 
123  31.3 

0  52  34.1 
+  0  21  34.3 

-  0    927.3 

-  0  40  30.0 

1  11  33.1 
142.36.1 

2  13  38.3 
2  44  38.7 

-  3  15  36.8 

-  3  46  32.0 


Var.of 
Beoi. 
fori 

Hoar. 


2fbon. 


-68.09 
66.76 
69.48 
70.16 
70.81 

-71.43 
79.03 
79.59 
73.19 
73.09 

-74.10 
74.54 
74.95 
75.33 
75.68 

-76.00 
76.30 
76.57 
76.61 
77.01 

-77.18 
77.39 
77.44 
77.53 
77.50 

-77.69 
77.63 
77.61 
77.56 
77.48 

-77.37 
-77.93 


Meridian 
FMMge. 


h    m 

141.8 

142.5 

143.2 

143.8 

144.4 

145.0 
1  45.6 
146.2 
146.8 
147.3 

147.9 
148.4 
148.9 
149.4 
149.9 

150.4 
150.9 
151.3 
161.8 
152.2 

1  52.7 
153.1 
153.6 
154.0 
154.5 

154.9 
155.4 
165.8 
156.2 
156.6 

157.1 
157.6 


DojTof  the  Month. 


Semidiameter   . 
Hor.  Parallax    . 


4th. 


5.7 
5.9 


9th. 


6.8 
6.0 


Uth. 


5.9 
6.1 


ItCh. 


6.0 
6.2 


94th. 


6:1 
6.3 


99th, 


6:2 
6.4 


The  sign  +  prefixed  to  the  hourly  change  of  deelinotion  iudiootes  that  north  declinations  are  inoroaaing  and  south  declino* 
tiona  ore  decreasing.    The  sign  —  indleatea  that  north  declinations  are  deoreaotaig  and  sooth  declinations  increasing. 
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VENUS,   1885. 


GEEBNWICH  MBAIif  TIMEL 

SEPTEMBER. 

OCTOBEB. 

.  3 

1 

'i 

Ascension. 

Var.  of 

ILA. 

fori 

Hour. 

Apparent 
I>ecUiiaUon. 

Var.  of 
Decl. 
fori 

^our. 

Meridian 
Pasnse. 

1 

1 

^5^' 

Var.  of 
ILA. 
fori 

Hour. 

Apparent 
DeoUnaUon. 

Var.  of 
Decl. 
fort 
Hour. 

Meridian 
FSssage. 

iVbon. 

JVbon. 

29oon, 

Kwm. 

ivOOfl. 

Noon, 

Ifwm. 

Noon. 

1 

b     m     s 
12  40  42.10 

8 

+10.8SI 

-  3  4J32'o 

h    m 
157.5 

1 

h    m     8 
14  56    4.45 

8 

+11.796 

0     /     // 
-17  52  23.6 

-59.91 

h    m 
214.6 

2 

12  45    5.03 

10.856 

4  17  23.5 

TtM 

158.0 

2 

15   0  48.07 

11.840 

18  15  52.1 

58.15 

215.4 

3 

12  49  28.17 

10.968 

4  48  10.6 

76.86 

158.4 

3 

15   5  32.75 

11.884 

18  38  54.6 

57.05 

216.2 

4 

12  53  51.55 

10.979 

5  18  52.7 

76.64 

158.0 

4 

15  10  18.49 

11.999 

19    1  30.3 

55.99 

217.0 

5 

12  58  15.2:) 

10.998 

5  49  29.1 

76.39 

1  59.3 

5 

15  15   5.30 

11.973 

19  23  38.7 

54.76 

a  17.9 

6 

13   2  39.24 

+11.007 

-  6  19  59.0 

-76.10 

159.8 

6 

15  19  53.17 

+19.017 

-19  45  19.0 

-53.58 

218.7 

7 

13    7    3.62 

11.033 

6  50  21.8 

75.79 

2  0.2 

7 

15  24  42.10 

19.061 

20    6  30.4 

58.37 

219.6 

8 

13  1128.41 

11.041 

7  20  36.8 

75.45 

2  0.7 

8 

15  29  32.09 

19.105 

20  27  12.3 

51.19 

220.5 

9 

13  15  53.64 

11.000 

7  50  43.2 

75.07 

2   1.2 

9 

15  34  23.13 

19.148 

20  47  23.9 

49.84 

221.4 

iO 

13  20  19.36 

11.061 

8  20  40.2 

74.67 

8   1.7 

10 

15  39  15.20 

19.101 

21    7    4.5 

48.54 

222.3 

11 

13  24  45.59 

-I-I1.103 

-  8  50  27.2 

-74.94 

2   2.2 

11 

15  44    8.29 

+19.933 

-21  26  13.5 

-47Jil 

223.3 

12 

13  29  12.36 

11.197 

9  20    3.6 

73.78 

2  2.7 

12 

15  49   2.38 

19.974 

21  44  50.4 

45.85 

224.2 

13 

13  33  39.71 

11.158 

9  49  28.5 

73.99 

2  3.2 

13 

15  53  57.44 

19.314 

22   2  54.3 

44.46 

225.2 

14 

13  38    7.68 

11.178 

10  1841.1 

79.76 

2   3.7 

14 

15  58  53.44 

19.353 

22  20  24.6 

43.05 

226.2 

15 

13  42  36.29 

11.906 

10  47  40.9 

79.91 

2  4.2 

15 

16    3  50.35 

19.301 

22  37  20.7 

41.61 

227.2 

IG 

13  47   5.58 

+11.935 

-11  16  27.0 

-71.63 

2  4.7 

16 

16   8  48.14 

+19.497 

-22  53  41.9 

-40.15 

228.2 

17 

13  51  35.57 

11.965 

1144  58.8 

71.09 

2   5.3 

17 

16  13  46.80 

19.463 

23    9  27.8 

38.66 

229.2 

18 

13  66   6.29 

11.996 

12  13  15.4 

70.37 

2  5.9 

18 

16  18  46.28 

19.495 

23  24  37.7 

37.15 

230.3 

19 

14    0  37.77 

11.398 

12  41  16.2 

69  60 

2  6.5 

19 

16  23  46.55 

19.597 

23  39  11.1 

95.69 

231.4 

'^ 

14    510.03 

11.369 

13    9   0.4 

68.96 

8   7.1 

20 

16  28  47.56 

19.557 

23  53    7.3 

34.06 

232.5 

Ql 

14    9  43.11 

+11.397 

-13  36  27.3 

-68.94 

2  7.7 

21 

16  33  49.26 

+19.586 

-24    6  25.9 

-39.48 

233.6 

22 

14  14  17.04 

11.439 

14    3  36.2 

67.48 

2  8.3 

22 

16  :)8  51.61 

19.619 

24  19    6.4 

30.88 

2  34.7 

2:j 

14  18  51.85 

11.469 

14  30  26.3 

66.68 

2   8.9 

23 

16  43  54.57 

19.636 

24  31    8.3 

99  J» 

235.81 

24 

14  2:^27.56 

11.507 

14  56  56.8 

65.85 

2  9.5 

24 

16  48  58.09 

19.658 

24  42  31.1 

97.63 

236.9 

25 

14  28   4.20 

11.546 

1523    7.1 

64.99 

2  10.2 

25 

16  54    2.12 

19.678 

24  53  14.4 

95.96 

238.0 

26 

14  32  41.77 

+11.585 

-15  48  56.5 

-64.11 

210.9 

26 

16  59    6.59 

+19.695 

-25   3  17.9 

-94.31 

239.1 

27 

14  37  20.30 

11.636 

16  14  24.2 

63.19 

2  11.6 

27 

17    4  11.47 

19.710 

251241.2 

99^ 

240.3 

28 

14  41  59.81 

11.667 

16  39  29.4 

63.94 

2  12.3 

28 

17    9  16.69 

19.793 

25  21  24.0 

90.93 

241.4 

29 

14  46  40.33 

11.709 

17    4  11.6 

61.96 

2i:).l 

29 

17  14  22.19 

•19.734 

25  29  25.8 

19.99 

2  42.6 

30 

14  5121.87 

11.758 

17  28  29.9 

60.95 

2  13.8 

:iO 

1719  27.90 

19.749 

25  36  46.5 

17.50 

243.7 

31 

14  56   4.45 

+11.796 

-17  52  23.6 

-50.91 

214.6 

31 

17  24  3,3.77 

+19.748 

-25  43  25.9 

-15.77 

244.9 

32 

15    0  48.07 

+11.840 

-18  15  52.1 

-58.15 

2  15.4 

32 

17  20  39.72 

+19.750 

-25  49  23.7 

-14.03 

2  46.0 

Dfty  of  the  Month. 

td. 

8th. 

Itth. 

18th. 

98d. 

28Ui. 

Day  of  the  Month. 

td. 

8th. 

Itth. 

18th. 

3td. 

SSth. 

Semidiameter  .  . 
Hor.  Parallax    .  . 

6.6 

6:5 

6.8 

67 
6.9 

(5:8 

7.1 

7:0 
7.3 

7.2 
7.5 

Semidiameter   .  . 
Hor.  Parallax    .  . 

7:4 
7.7 

7':6 

7.9 

7:9 
8.2 

8:2 
8.4 

8.4 
8.7 

l7 
9.0 

KOTC—The  1 

. _ __^ — _j,. 1 

VENUS,   1885. 
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GEEElSrVVlCH  MEA^  TIME. 
%                                                                              • 

NOVKMBEB. 

DECEMBER. 

i 

1 

Ascension. 

Var.  of 
PwA. 
fori 
Hoar. 

Apparent 
Decimation. 

Var.  of 
Decl. 
fori 
Hour. 

Meridian 
Passage. 

5 

1 

•s 

1 

Ascension. 

Var.  of 
It  A. 
fdrl 
Hour. 

Apparent 
Declination. 

Var.  of 
Decl. 
fori 
Hour. 

Meridian 
Pasnge. 

Noon, 

Noon. 

Noon. 

Noon. 

Koon, 

Noon, 

Noon, 

Noon. 

h    m     s 
17  29  39.72 

s 

+ja.7so 

O        f         It 

-25  49  23.7 

-14.03 

h    m 
246.0 

1 

h    m    a 
19  56  44.76 

s 
+11.979 

0     1     II 
-23  30  43.7 

II 
+35.06 

h    m 
314.8 

9 

17  34  45.70 

19.749 

25  54  39.6 

19.99 

247.2 

2 

20    1  14.15 

11.176 

23  16  26.0 

30.40 

315.3 

3 

17  39  51.63 

19.745 

25  5913.6 

10.54 

2  48.3 

3 

20    6  41.21 

11.078 

23    137.1 

37.09 

315.8 

4 

17  44  57.44 

19.738 

26   3    5.4 

8.78 

2  49.5 

4 

20  10    5.87 

10.977 

22  46  17.6 

36.94 

3  16.3 

5 

17  50    3.03 

19.796 

26   6  15.1 

7.09 

250.G 

5 

20  14  28.07 

10.873 

22  30  28.5 

40.10 

316.7 

6 

17  55   8.34 

+19.714 

-26   8  42.6 

-5.96 

.251.8 

G 

20  18  47.75 

+10.709 

-22  14  10.4 

+41.35 

317.1 

7 

18   0  13.t>8 

19.097 

26  10  28.0 

3.51 

2  52.9 

7 

20  23   4.85 

10.058 

21  57  24.3 

49.50 

3  17.4 

8 

18   5  17.77 

19.677 

26  1131.1 

-1.75 

254.1 

8 

20  27  19.:J2 

10.547 

21  40  lT).9 

43.01 

317.7 

9 

18  10  21.73 

19.853 

26  1152.1 

0.00 

2  55.2 

9 

20  31  31.08 

10.433 

2122  31.2 

44.09 

3  18.0 

to 

18  1525.07 

19.095 

26  1130.9 

+  1.75 

2563 

10 

20  35  40.07 

10.310 

21    4  26.1 

45.73 

3  18.2 

II 

18  20  27.71 

+19.504 

-26  10  27.8 

+  3.50 

257.4 

11 

20  30  46.22 

+10.190 

-20  45  56.6 

+40.73 

3  18.4 

12 

18  25  29.55 

19.550 

26    8  42.9 

5.94 

2  58.5 

12 

20  43  49.46 

10.073 

20  27   3.5 

47.09 

3  18.5 

13 

18.30  30.51 

19.591 

26   6  16.5 

0.97 

259.6 

13 

20  47  49.72 

9.948 

20    7  47.8 

46.01 

3  18.6 

U 

18  35  30..'i0 

19.479 

26    3   8.7 

8.09 

3   0.6 

14 

20  51  46.i)4 

9.890 

19  48  10.4 

49.50 

3  18.G 

15 

18  40  29.45 

19.433 

25  59  19.7 

10.39 

3    1.7 

15 

20  55  41.07 

9.090 

19  2812.4 

50.34 

3  18.5 

16 

18  45  27.26 

+19.384 

-25  54  50.0 

+19.08 

3  2.7 

16 

20  59  32.03 

+  9.557 

-19   7  54.6 

+61.14 

318.4 

17 

18  50  23.85 

19.331 

25  49  39.9 

13.70 

3   3.7 

17 

21    3  19.75 

9.490 

18  47  18.1 

51.90 

318.2 

18 

18  55  19.12 

19  975 

25  43  49.6 

15.49 

3   4.7 

18 

21    7   4.16 

9.980 

18  26  23.9 

59.09 

318.0 

19 

19   0  13.00 

19.915 

25  nr  19.5 

17.07 

3   5.7 

19 

21  10  46.20 

9.133 

18  5  13.0 

63.99 

3  17.7 

20 

19   5   5.41 

19.159 

25  30  10.1 

18.70 

9  6.6 

20 

21  14  22.79 

8.993 

17  43  46.5 

53.99 

317.4 

21 

19   9  56.29 

+19.080 

-25  22  21.9 

+90.31 

3  7.5 

21 

21  17  56.86 

+  8.640 

-17  22    5.3 

+54.51 

3  17.0 

22 

19  14  45.55 

19.017 

25l3  5r'.4 

91.90 

3   8.4 

22 

21  21  27.36 

8.090 

17    0  10.5 

55.05 

3  I6.G 

23 

19  19  33.12 

11.046 

25   4  51.1 

93.40 

3  9.2 

23 

21  24  54.20 

6.549 

16  38    3.2 

55.55 

3IG.1 

24 

19  24  18.93 

11.870 

24  55   9.4 

95.00 

3  10.0 

24 

21  28  17.33 

6.365 

IG  15  44.4 

50.01 

315.G 

25 

19  29   2.91 

11.793 

24  44  51.0 

90.59 

310.8 

25 

21  31  36.66 

6S95 

155:1  15.2 

50.49 

3  15.0 

26 

19  33  44.99 

+11.713 

-24  33  56.4 

+96.01 

3  11.5 

26 

2134  52.11 

+  8.009 

-15  30  36.7 

+56.78 

3  14.3 

27 

19  38  25.12 

11.030 

24  22  2(U 

99.48 

3  12.2 

27 

21  38   3.61 

7.895 

15   7  60.0 

57.10 

313.5 

28 

19  43   3.22 

11.544 

24  10  21.3 

30.99 

3  12.9 

28 

21  41  11.06 

7.725 

14  44  5G.2 

67.37 

3  12.G 

29 

19  47  39.23 

11.456 

23  57  42.1 

39.34 

3  13.6 

29 

21  44  14.37 

7.551 

14  2156.5 

57.00 

311.7 

30 

19  52  13.10 

11.365 

23  44  29.3 

33.73 

3  14.2 

30 

21  47  13.46 

7.373 

13  58  51.9 

57.78 

310.7 

31 

19  56  44.76 

+11.979 

-23  30  43.7 

+35.06 

314.8 

31 

21  50   8.22 

+  7.190 

-13  35  43.7 

+57.90 

3   9.7 

32 

20    1  14.15 

+11.170 

-23  16  2G.0 

+36.40 

3  15.3 

32    21  52  58.55 

+  7.003 

-13  12  33.3 

+57.97 

3   8.G 

Bayof  the  Month. 

9d. 

7th. 

19th. 

17th. 

J9«l. 

9Tth. 

Dayof  the  Month. 

9d. 

Tth. 

12:5 
12.9 

19th. 

17tl 

L  99d.  i 

Ith. 

<9d. 

Sernidiameter  .  . 
Hor.  Parallax    .  . 

9.4 

9:4 
9.8 

9:8 
10.2 

id;3 

10.6 

ld!7 
11.1 

11 '.3 
11.7 

S«roidiameter   .  . 
Hor.  Parallax    .  . 

1 1'.O 
12.3 

1.35 
13.7 

i4.r 

1  \i'.\)  \ 

»  15.5  1 

6.5 

17.1 
17.7 

tioni  are  decreasln;;.    The  sign  —  indicates  that  north  declinations  are  decreasing  and  south  declinations  increasing. 
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GREElirWICH  MEAN  TTMTi. 

• 

JANUABY. 

FEBRUARY. 

1 

Asoeaaioii. 

y«r.  of 
R.A. 
fori 
Hour. 

Apparent 
Dedination. 

Var.of 
Beel. 
fori 
Hour. 

MeridUn 
Piuaage. 

1 

1 

ABcenaion. 

Var.of 
R.A. 
fori 
Hour. 

Apparent 
DeoOnaUon. 

Var.of 
Decl. 
fori 
Hoar. 

MerldUn 
PM.a«e. 

Noon, 

Noon. 

Noon. 

Noon, 

Noon, 

Noon. 

Noon, 

Noon. 

1 

b    m     8 
19  30  28.11 

s 
46.347 

0     /     // 
-22  51  34.7 

417.38 

h    m 
0  45.2 

I 

h    m     8 
21  1 1  32.22 

8 

47.900 

0     1     II 
-17  21  11.1 

434.93 

h    m 
024.1 

3 

19  33  48.33 

8.33B 

22  44  30.9 

17.98 

0  44.6 

2 

21  14  41.60 

7.889 

17    7    7.1 

35.30 

023.3 

3 

19  37   8.34 

8.3» 

22  37  11.5 

18.63 

044.0 

3 

21  17  50..54 

7.864 

16  52  52.2 

35.84 

022.5 

4 

19  40  28.13 

8.390 

22  29  36.7 

10.97 

043.4 

4 

2120  59.05 

7.846 

16  38  26.6 

36.98 

021.7 

5 

19  43  47.70 

8.310 

22  2146.4 

19.91 

042.8 

5 

2124    7.13 

7.888 

16  23  50.5 

36.71 

020.9 

6 

19  47   7.03 

+8.300 

-22  13  40.8 

4«0.55 

042.2 

6 

21  27  14.79 

47.810 

-16   9   4.2 

437.14 

0  20.1 

7 

19  50  26.10 

8.980 

22   5  20.0 

91.18 

041.6 

7 

21  30  22.00 

7.798 

15  54    7.8 

37.55 

019.2 

6 

19  53  44.92 

'8.978 

21  56  44.1 

91.81 

0  40.9 

8 

21  33  28.79 

7.774 

15  39    1.5 

37.96 

018.4 

9 

19  57   3.46 

8.987 

21  47  53.1 

99.43 

0  40.3 

9 

2136  36.15 

7.756 

15  23  45.5 

38.36 

017.6 

10 

20   0  21.72 

8.996 

21  38  47.4 

93.04 

0  39.7 

10 

21  39  41.09 

7.738 

15   8  20.0 

38.75 

016.7 

11 

20   3  39.69 

-l«.M9 

-21  29  27.0 

493.65 

0  39.0 

11 

21  42  46.60 

47.790 

-14  52  45.3 

439.13 

015.9 

12 

20   6  57.34 

8.999 

21  19  52.1 

94.96 

0  38.4 

12 

2145  51.67 

7.709 

14  37    1.5 

39.51 

015.0 

13 

20  10  14.68 

8.916 

21  10   2.7 

94.86 

037.7 

13 

21  48  56.33 

7.685 

14  21    8.9 

39.87 

014.2 

14 

2013  31.70 

&909 

20  59  59.0 

95.45 

0.37.1 

14 

2152    0.55 

7.667 

14    5    7.6 

40.93 

0W.3 

15 

20  16  48.38 

8.188 

20  4941.1 

96.04 

036.4 

15 

2155   4.35 

7.650 

13  48  58.0 

40.57 

012.4 

16 

20  20   4.72 

■W.173 

-20  39   9.2 

f96.69 

035.7 

16 

2158   7.73 

47.639 

-13  3240.2 

440.01 

011.5 

17 

20  2:}  20.70 

8.158 

20  28  2:).5 

97.10 

035.0 

17 

22    1  10.68 

7.614 

13  16  14.3 

41.94 

0  10.7 

18 

30  26  36.31 

8.149 

2017  24.1 

9(7.75 

034.3 

18 

22   4  13.21 

7.587 

12  59  40.7 

41.56 

0  9.8 

19 

20  29  51.53 

8.196 

20   6  11.3 

96.31 

0  33.7 

19 

22   7  15.33 

7.580 

12  42  59.6 

41.87 

0  8.9 

20 

20  33   6.36 

8.110 

19  54  45.1 

98.86 

0  33.0 

20 

22  10  17.03 

7.563 

1226  11.1 

49.17 

0   8.0 

21 

20  36  20.82 

48.004 

-19  43   6.7 

•H30.41 

032.3 

21 

23  13  18.32 

47.545 

-12   915.5 

449.46 

0  7.0 

22 

20  39  34.87 

8.077 

19  31  13.2 

99.95 

0  31.5 

22 

22  16  19.20 

^.598 

1152  12.9 

49.75 

0   6.1 

23 

20  42  48.51 

8.059 

19  19   7.9 

30.48 

0  30.8 

23 

22  lb  19.67 

7.511 

11  35    3.7 

43.09 

0   5.1 

24 

20  46    1.73 

8.049 

19   6  49.9 

31.01 

0  30.1 

24 

22  22  19.75 

7.496 

11  17  48.0 

43.98 

0  4.2 

25 

20  49  14.54 

&085 

18  54  19.4 

31.53 

029.4 

25 

22  2519.43 

7.479 

11    0  26.0 

43.54 

0  3.3 

26 

20  52  26.92 

+8.007 

-18  4136.6 

4«.04 

028.7 

26 

22  28  18.73 

47.463 

-10  42  57.9 

443.79 

0  2.3 

27 

20  55  38.88 

7.090 

182841.7 

38.54 

027.9 

27 

22  3117.65 

7.447 

10  25  23.9 

44.03 

0    1.3 

28 

20  58  50.42 

7.979 

18  15  34.8 

33.03 

027.2 

28 

22  34  16.20 

7.439 

to    7  44.2 

44JI7 

(  0   0.4 

{»  S».  4 

29 

21    2    1.51 

7.964 

18   316.1 

33.58 

026.4 

29 

22  37  14.38 

7.417 

9  49  59.0 

44.49 

23  58.4 

30 

21    512.18 

7.996 

17  48  45.8 

34.00 

025.7 

30 

22  40  12.20 

7.409 

9  32   8.5 

44.71 

23  57.4 

31 

21    822.42 

47.018 

-17  35   4.1 

434.47 

024.9 

31 

22  43   9.68 

47.388 

-  9  14  12.9 

444.98 

23  56.5 

32 

21  1132.22 

47.900 

-17  21  11.1 

434.93 

024.1 

32 

22  46   6.81 

47.374 

-  8  56  12.5 

445.19 

23  55.5 

DftyofiheKontli. 

iBt 

6ih. 

nth. 

16tfc 

L  91st  1 

teth. 

8l8t. 

Day  of  «he  Month. 

^»th. 

10th. 

15th.  2 

lOth. 

95th. 

80th. 

Semidiameter  .  . 
Hor.  Parallax   .  . 

2:1 

3.7 

2:1 
3.7 

2:1 

3.7 

2:1 
3.7 

2:1 

'    3.7 

2:1 
3.7 

2.1 

3.7 

Semidiameter  .  . 
Hor.  Parallax   .  . 

2':i 

3.7 

3.7 

3.7 

2:1 
3.7 

2:1 
3.7 

3.7 
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GEEBITWICH  MEAN  TIME. 

MARCH. 

APEIL. 

5 

1 

Ascension. 

Var.  of 
ILA. 
fori 
Hour. 

Apparent 
Declination. 

Var.  of 
Decl. 
fori 

Hour. 

Meridian 
Passage. 

1 

1 

Ascension. 

Var.of 
K.A. 
fori 

Hoar. 

Apparent 
Declination. 

Var.of 
Decl. 
fori 
Hour. 

Meridian 
r^tSMige. 

JIToon. 

J^oon. 

JVoon. 

Noon, 

Noon, 

Noon. 

Noon. 

Noon. 

1 

h     m     s 
22  37  14.38 

8 

+7.417 

-9  49  59"0 

tt 
+44.40 

h    m 
23  58.4 

1 

h     m     s 
0    6  56.91 

+7.101 

0     #      // 
-0  12  51.3 

447.96 

h    m 
2325.8 

9 

22  40  12.20 

7.409 

9  32   8.5 

44.71 

23  57.4 

2 

0    9  47.28 

7.006 

+0   6   2.2 

47.91 

2324.7; 

3 

22  43    9.68 

7.388 

9  14  12.9 

44.99 

23  545.5 

3 

0  12  37.54 

7.099 

0  24  54.6 

47.16 

2323.6* 

4 

22  46    6.81 

7.374 

8  56  12.5 

45.19 

23  55.5 

4 

0  15  27.69 

7.068 

0  43  45.8 

47.10 

23  22.6 

5 

22  49    3.61 

7.960 

8  38   7.3 

45.30 

23  54.5 

5 

0  18  17.75 

7.084 

1    2  35.5 

47.04 

23  21.4 

1 

6 

22  52   0.09 

+7.347 

-8  10  57.8 

+45.48 

2:J53.4 

6 

0  21    7.73 

+7.061 

+1  21  23.7 

+46.97 

1 
2320.3 

7 

22  54  56.25 

7.334 

8    144.0 

45.06 

23  52.4 

7 

0  23  57.63 

7.079 

1  40  10.1 

46.80 

23  19.2 

8 

22  57  52.10 

7.381 

7  43  26.0 

45.83 

2:)  51.4 

8 

0  26  47.47 

7.076 

158  54.6 

46.80 

23  18.1  > 

9 

23    0  47.65 

7.308 

7  25   4.2 

45.98 

2:)  50.4 

9 

0  29  37.25 

7.073 

2  17  36i) 

46.71 

23  17.0 

10 

23    3  42.91 

7.996 

7    6  38.8 

46.13 

23  49.4 

10 

0  32  26.97 

7.071 

2  36  16.9 

46.61 

23  15.8 

1 

11 

23   6  37.87 

+7.984 

-6  48    9.9 

+46.97 

23  48  4 

11 

0  35  16.66 

+7.069 

+2  54  54.4 

+46.51 

1 
23  14.7  i 

12 

23   9  32.55 

7.973 

6  29  37.8 

40.40 

23  47.3 

12 

0  38   6.30 

7.067 

3  13  29.2 

46.39 

23  13.6 

13 

23  12  26.96 

7.961 

6  11    2.6 

46.59 

2346.3 

13 

0  40  55.90 

7.066 

3  32    1.2 

46.97 

2312.5: 

14^ 

23  15  21.09 

7.950 

5  52  24.a 

46.64 

-23  45.2 

14 

0  43  45.48 

7.065 

3  50  30.1 

46.14 

2311.4' 

15 

23  18  14.97 

7.939 

5  33  44.0 

46.74 

2344.2 

15 

0  46  35.04 

7.065 

4    8  55.7 

46.00 

2310.2 
23  9.1 

16 

23  21    8.58 

+7.990 

-5  15    1.0 

+46.84 

23  43.1 

16 

0  49  24.58. 

+7.064 

+4  27  17.9 

+45.85 

17 

23  24    1.94 

7.918 

4  56  15.8 

46.09 

23  42.1 

17 

0  52  14.10 

7.063 

4  45  36.5 

45.70 

2:^  8.0 

18 

23  26  55.05 

7JW8 

4  37  28.7 

47.00 

2341.0 

18 

.0  55    3.62 

7.063 

5    3  51.3 

45.54 

23  6.9, 

19 

23  29  47.92 

7.196 

4  18  39.8 

47.07 

23  40.0 

19 

0  57  53.13 

7.063 

6  22   2.2 

45.37 

23   5.8 

20 

23  32  40.56 

7.180 

3  59  49.2 

47.13 

23  38.9 

20 

1    0  42.66 

7.064 

5  40   8.9 

45.10 

23  4.7 

21 

23  35  32.98 

+7.179 

-3  40  57.3 

+47.18 

23  37.9 

21 

I    3  32.21 

+7.065 

+5  58  11.4 

+45.01 

1 
23  3.6 

22 

23  :J8  25.17 

7.170 

3  22    4.3 

47.93 

23  36.8 

22 

1    6  21.78 

7.066 

6  16    9.5 

44.89 

23  2.4 

23 

2341  17.15 

7.109 

3    3  10.3 

47.97 

23  35.7 

23 

1    9  11.37 

7.067 

6  34    2.9 

44.69 

23   1.3, 

24 

23  44    8.93 

7.154 

2  44  15.5 

47.30 

23  34.6 

24 

1  12    0.99 

7.068 

6  51  51.5 

44.49 

23  0.2 

25 

23  47    0.52 

7.14fl 

2  25  20.1 

47.39 

23  33.5 

25 

1  14  50.66 

7.070 

7    9  35.2 

44.91 

2259.1 

26 

23  49  51.92 

+7.138 

-2   6  24.3 

+47.33 

23  32.4 

26 

1  17  40.37 

+7.079 

+7  27  13.8 

+43.90 

2258.0 

27 

2:)  52  43.14 

7.131 

1  47  28.2 

47.33 

23  31.3 

27 

120  30.15 

7.076 

7  44  47.1 

43.77 

2256.9' 

28 

23  55  34.19 

7.194 

1  28  32.2 

47.33 

23  30.2 

28 

1  23  19.99 

7.078 

8    2  15.1 

43.54 

22  55.8 

29 

23  58  25.08 

7.118 

1    9  36.3 

47.39 

2329.1 

29 

126    9.90 

7.081 

8  19  37.4 

43.31 

2254.7 

30 

0    1  15.82 

7.119 

0  50  40.8 

47.30 

2328.0 

30 

1  28  59.89 

7.085 

8  36  54.1 

43.07 

2253.6 

31 

0    4    6.43 

+7.106 

-0  31  45  7 

+47.98 

23  26.9 

31 

J  31  49.97 

+7.089 

+8  54    4.9 

+49.83 

22  52.5! 

32 

0    6  56.91 

+7.101 

-0  12  51.3 

+47.96 

23  25.8 

32 

1  34  40.14 

+7.003 

+9  1 1    9.8 

+49.58 

22  51.4 1 

Day  of  the  Month. 

ad. 

7th. 

19th. 

nth. 

22d. 

97th. 

Day  of  the  Month. 

1st. 

6th. 

11th. 

16th. 

9l8t 

96th.  1 

Semidiameter  .  .  . 
Horizontal  Parailoi 

2.1 
3.7 

2:1 
3.7 

2:1 
3.7 

2:1 
3.7 

2.1 
3.7 

4'a 

3.7 

Semidiameter  .  . 
Hor.  Parallax    .  . 

2.1 
3.8 

2.1 
3.8 

2.1 

3.8 

2il 

3.8 

2:2 
3.8 

3.8 

The  sign  +  prefixed  to  the  hourly  change  of  decimation  indicates 

that  north  declinations  i 
ions  are  decreasing  and 

iro  increasing  and  soath  deolina- 

232 


MARS,   1885. 


GREEN  WICH  MEAlf  TIME. 

MAY. 

JUNE. 

1 

1 

Ascension. 

Var.of 
It  A. 
fori 
Hoor. 

Var.of 
DecL 
fori 
Hoar. 

Meridian 
Paauge. 

.s 

1 

1 

Ascension. 

Var.of 
RA. 
fori 
Hoar. 

Var.of 
Decl. 
fori 
Honr. 

Meridian 
Paa«i«e. 

JVbon. 

Noon, 

Noon, 

Noon. 

Noon, 

Nwm, 

Noon, 

Noon, 

1 

h    m     s 
1  31  49.97 

s 
47.069 

O       1        II 

+  8  54    4.9 

+49.83 

h    m 
3858.5 

1 

h     Dl     s 

3    0  48.31 

s 
+7.877 

0     /     // 
+16  44  57.9 

+39.99 

h    m 
2219.4 

2 

1  34  40.14 

7.093 

9  11    9.8 

49.56 

3851.4 

3 

3    3  43.95 

7.985 

16  57  46.0 

31.70 

3318.3 

3 

1  37  30.43 

7.097 

9  38   8.4 

49.39 

3850.3 

3 

3   6  37.87 

7.909 

17  10  23.9 

31.36 

8317.3 

4 

1  40  30.81 

7.101 

9  45   0.8 

49.06 

3349.3 

4 

3    9  33.97 

7.800 

17  22  51.4 

30.93 

3316.3 

5 

143  11.30 

7.108 

10    146.8 

41.77 

3848.1 

5 

313  38.24 

7.306 

17  35   8.5 

30.48 

3315.2 

6 

1  46    1.93 

+7.111 

+10  18  86.1 

+41.50 

8347.0 

6 

3  15  33.69 

+7.314 

+17  47  15.0 

+30.05 

8314.3 

7 

1  48  58.66 

7.117 

10  34  58.7 

41.99 

3345.9 

7 

3  18  19.31 

7.391 

17  59  10.8 

90.60 

3313.3 

8 

1  51  43.53 

7.199 

10  51  34.4 

40.99 

8344.8 

8 

3  31  15.09 

7.398 

1810  55.8 

89.15 

83  13.8 

9 

1  54  34.53 

7.198 

11    7  48.9 

40.09 

834.3.7 

9 

3  34  11.03 

7.334 

18  22  30.0 

98.70 

3311.3 

10 

1  57  35.65 

7.133 

1133  54.3 

40.38 

8343.6 

10 

3  37   7.13 

7.341 

18  33  53.2 

88.94 

33 10.3 

11 

2   016.93 

+7.139 

+1139  58.3 

+40.01 

8341.5 

11 

3  30   .3.39 

+7.347 

+18  45    5.3 

+97.77 

38  9.3 

13 

3   3   8.33 

7.144 

It  55  54.9 

30.70 

8340.4 

13 

3  33  59.79 

7.353 

18  56   6.3 

87.30 

38  8.2 

13 

3   5  59.86 

7.150 

131143.9 

39.38 

8339.4 

13 

3  35  56.33 

7.350 

19   6  56.0 

96.83 

33  7.8 

14 

3    8  51.55 

7.150 

13  37  35.1 

30.06 

3338.3 

14 

3  38  53.03 

7.365 

19  17  34.4 

96.36 

88  6.2 

15 

31143.38 

7.10B 

13  43  58.3 

38.71 

3337.3 

15 

3  4149.83 

7.370 

19  36    1.3 

85.87 

23  5.3 

16 

3  14  35.35 

+7.168 

+18  58  33.4 

+38.37 

3336.1 

16 

3  44  46.77 

+7.375 

+19  38  16.7 

+85.40 

38  4  2 

17 

3  17  37.47 

7.175 

13  13  40.8 

38.03 

38  35.1 

17 

3  47  43.83 

7.380 

19  46  30.5 

94.98 

33  3.8 

18 

8  80  19.73 

7.181 

13  88  48.7 

37.68 

3834.0 

18 

3  50  41.01 

7.385 

19  68  18.7 

84.43 

33  3.8 

19 

333  13.15 

7.188 

13  43  48.7 

37.39 

8338.9 

19 

3  53  38.31 

7.300 

80   7  53.1 

93.94 

83   1.3 

30 

3  36    4.73 

7.194 

13  58  40.1 

36.96 

8331.8 

30 

3  56  35.71 

7.304 

30  17  31.7 

83.45 

88  0.3 

31 

2  38  57.44 

+7.900 

+14  13  33.7 

+36.50 

8330.8 

31 

3  59  33.31 

+7.398 

+30  36  38.5 

+89.95 

3159.3 

38 

3  3150.33 

7.906 

14  87  56.4 

36  99 

3389.7 

83 

4   3  30.81 

7.408 

30  .35  43.3 

99.45 

3158.3 

33 

3  34  43.36 

7.913 

14  48  31.1 

35.84 

3388.7 

33 

4    5  88.51 

7.406 

30  44  36.0 

91.95 

81  57.3 

34 

8  37  36.55 

7.990 

14  56  36.6 

35.46 

3387.6 

84 

4    8  36.39 

7.410 

30  53  16.8 

81.45 

8166.3 

35 

340  39.91 

7il97 

1510  43.9 

35.07 

3336.6 

35 

4  11  24.17 

7.413 

31    1  45.4 

80:94 

31  55.3 

36 

3  43  83.43 

+7.934 

+15  84  39.8 

+34.67 

3335.5 

36 

4  14  38.13 

+7.417 

+81  10    1.8 

-W0.43 

3154.4 

37 

346  17.13 

7.941 

15  38  37.3 

34.97 

3834.5 

37 

4  17  30.16 

7.480 

81  18   6.0 

10.99 

31  53.4 

88 

3  49  10.99 

7.948 

15  53   5.0 

33.87 

3883.4 

38 

4  30  18.36 

7.493 

31  35  58.0 

19.41 

81  58.4 

39 

3  58   5.03 

7.955 

16    5  3.1.1 

33.47 

3833.4 

39 

4  33  16.43 

7.495 

31  33  37.6 

18.80 

3151.4 

30 

3  54  59.35 

7.909 

16  18  51.3 

33.06 

3331.4 

30 

4  36  14.67 

7.497 

3141    4.9 

18.38 

3150.4 

31 

857  53.64 

+7.970 

+16  3159.6 

+39.64 

3380.4 

31 

4  89  18.95 

+7.490 

+81  48  19.9 

+17.86 

21  49.5 

38 

3    0  48.31 

+7.977 

+  16  44.57.9 

+39.99 

3819.4 

38 

4  38  11.89 

+7.431 

+8155  33.4 

+17.35  '  21  48.6  j 

Day  of  the  Month. 

Ist 

6th. 

nth. 

16tl 

.  91st  9 

6th. 

tlst 

Day  of  the  Month. 

6th. 

10th. 

16th.  \ 

lOth. 

95th. 

:oth. 

Semidiameter  .  . 
Hor.  Parallax   .  . 

<i;8 

38 

3.3 

3.8 

8.2 
3.8 

3.5 
3.8 

3:3 

3.8 

2:3 

2.2 
3.8 

Ho 

nidiameter  .  . 
r.  Parallax   .  . 

2:2 
3.8 

2:3 
3.9 

2:2 
3.9 

2:2 
3.9 

2'i2 
3.9 

2:2 

3.9 
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GREENWICH  MEAN  TIME. 

JULY. 

AUGUST. 

1 

1 

Aaoenfdon. 

Var.  of 
ILA. 
fori 
Hoar. 

Apparent 
Declination. 

Var.  of 
Dccl. 
fori 
Hour. 

Moridiau 
Paamge. 

5 

1 
1 

Aocenaion. 

Var.  of 
R.A. 
fori 
Hoar. 

Apparent 

Var.  of 
Dccl. 
fori 

Hour. 

Meridian 
Famge. 

N90%» 

IVbon. 

IfO&Hm 

Noon. 

iVOOfl. 

Jfooii. 

Noon, 

JToott. 

, 

h    m     s 
4  29  12.95 

-•-7.4» 

+2M6I9!9 

+17.86 

h    m 
21  49.5 

1 

h    m     s 
6    0  56.69 

8 

+7.309 

0     1     II 
+23  49  14.0 

II 
+  1.70 

h    m 
21  19.0 

2 

4  32  11.29 

7.431 

21  «5  22.4 

17.35 

21  48.6 

2 

6    3  51.83 

7.909 

23  49  48.8 

1.90 

21  18.0 

3 

4  35   9.C'8 

7.433 

22   2  12.5 

16.63 

21  47.6 

3 

6   6  46.72 

7.969 

23  50  11.4 

0.70 

21  16.9 

4 

4  38   8.09 

7.434 

22    8  50.1 

16.31 

21  46.6 

4 

6    941.36 

7.971 

23  50  22.0 

+  0.90 

21  15.9 

6 

4  41    6.53 

7.435 

22  15  15.2 

15.70 

21  45.6 

5 

6  12  35.72 

7.950 

23  50  20.8 

-0.30 

21  14.8 

6 

4  44    4.98 

+7.436 

+22  21  27.8 

+15.97 

21  44.7 

6 

6  15  29.79 

+7.947 

+23  50   7.6 

-  0.80 

21  13.8 

7 

4  47   3.44 

7.436 

22  27  27.8 

14.74 

21  43.7 

7 

6  18  23.57 

7.935 

23  49  42.6 

1.90 

21  12.8 

8 

4  50    1.89 

7.435 

22 :»  15.2 

I4J29 

21  42.7 

8 

6  21  17.04 

7.999 

23  49    5 J) 

1.77 

21  11.7 

9 

4  53    0.32 

7.434 

22  38  50.0 

13.60 

2141.7 

9 

6  24  10.21 

7.908 

23  48  17.6 

9.95 

21  10.7 

10 

4  55  58.73 

7.433 

22  44  12.2 

13.16 

21  40.7 

10 

6  27    3.04 

7.104 

23  47  17.7 

9.73 

21   9.6 

11 

4  58  57.10 

+7.431 

+22  49  21.7 

+19.63 

2139.8 

11 

6  29  55.53 

+7.18D 

+23  46   6.3 

-3.91 

21    8.5 

12 

5    1  55.42 

7.489 

22  54  18.6 

19.10 

2138.9 

12 

6  3247.07 

7.165 

23  44  43.6 

3.60 

21    7.5 

13 

5    4  53.69 

7.496 

22  59    2.9 

11.58 

21  37.9 

13 

6  35  39.44 

7.150 

23  43    9.3 

4.16 

21    6.4 

14 

5    7  51.88 

7.483 

23    3  34.5 

11.05 

2136.9 

14 

6  38  30.85 

7.134 

23  4123.7 

4.63 

21    5.3 

15 

5  10  49.99 

7.4» 

23    7  53.4 

10.58 

21  35.9 

15 

6  4121.87 

7.118 

23  39  27.1 

5.00 

21    4.2 

16 

5  13  48.01 

+7.416 

+23  1159.7 

+  0.99 

21  35.0 

16 

6  44  12.51 

+7.109 

423  37  19.5 

-5.55 

21    3.1 

17 

5  16  45.94 

7.411 

23  I5  5:).4 

0.47 

21  34.0 

17 

6  47   2.74 

7085 

23  35   0.7 

•    6.01 

21    2.0 

18 

5  19  43.74 

7.406 

23  19  34.4 

8.04 

21  33.0 

18 

6  49  52.58 

7.068 

23:)2  31.1 

6.46 

21    0.9 

li) 

5  22  41.42 

7.401 

23  23    2.8 

8.49 

21  32.0 

19 

6  52  42.00 

7.05! 

23  29  50.7 

6.00 

20  59.7 

20 

5  25  38.98 

7.305 

23  26  18.5 

7.89 

2131.0 

20 

6  55  31.01 

7.034 

23  26  59.7 

7.35 

20  58.6 

21 

5  28  36.40 

+7.389 

+23  29  21.7 

+  7.37 

21  30.0 

21 

6  5819.60 

+7.016 

+23  23  58.0 

-7.70 

20  57.4 

22 

5  3133.67 

7.383 

2:)  32  12.3 

6.85 

2129.1 

22 

7    1    7.76 

6.998 

23  20  45.8 

8.93 

20  56.3 

23 

5  34  30.79 

7.377 

23  34  50.3 

6.33 

2128.1 

23 

7    3  55.48 

6.980 

23  17  23.2 

6.66 

20  55.1 

24 

5  37  27.76 

7.370 

23  37  15.9 

6.81 

2127.1 

24 

7   6  42.77 

6.061 

23  13  50.3 

0.00 

20  54.0 

25 

5  40  24.55 

7.363 

23  39  29.0 

6J» 

2126.1 

25 

7   9  29.61 

6.0«9 

2310   7.1 

0.51 

20  52.8 

26 

543  21.16 

+7.356 

+23  4129.6 

+  4.77 

2125.1 

26 

7  12  16.00 

+6.093 

+23   613.9 

-9.03 

20  51.7 

27 

5  46  17.59 

7.347 

23  43  17.7 

4.95 

2124.1 

27 

7  15    1.93 

6.904 

23   210.8 

10.34 

2050.5 

28 

5  49  13.83 

7.330 

23  44  53.6 

3.73 

2123.1 

28 

7  17  47.41 

6.885 

22  57  57.8 

10.75 

20  49.2 

29 

5  52   9.87 

7.331 

23  46  17.1 

3.99 

2122.1 

29 

7  20  32.43 

6.866 

22  53  35.0 

11.16 

20  48.0 

30 

5  55   5.70 

7.339 

23  47  28.2 

9.71 

2121.0 

30 

7  23  16.96 

6.846 

22  49   2.5 

11.56 

20  46.8 

31 

5  58    1.31 

+7.319 

+23  48  27.1 

+  9.90 

2120.0 

31 

726    1.02 

+6.996 

+22  44  20.6 

-11.06 

20  45.6 

32 

6    0  56.69 

+7.309 

+23  49  14.0 

+  1.70 

21  19.0 

32 

7  28  44.59 

+6.806 

+22  39  29.3 

-19.33 

20  44.4 

Day  of  the  Month. 

9th. 

10th. 

15th.  ' 

lath. 

Uth. 

SOth. 

Day  of  the  Month. 

4th. 

0th. 

14th. 

lOth. 

24th. 

30th. 

Semidiameter   .  . 
Hor.  Parallax    .  . 

2:3 
3.S 

2.3 
4.0 

2.3 
4.0 

2.3 
4.0 

i3 
4.1 

2:3 
4.1 

Semidiameter    .  . 
Hor.  Parallax    .  . 

l4 
4.1 

2.4 
4.2 

2:4 
4.2 

2.4 
4.2 

2:5 
4.3 

4.3 

The  sign  4-  prefixed  to  the  hourly  change  of  doolination  indicates 

that  north  declhitttions  are  increasing  and  sonth  deolina- 
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MARS,   1885. 


GEEBNWIOH  MEA^  TIME. 

SEPTEMBER. 

OCTOBER. 

1 

Ascension. 

Var.  of 
R.A. 
fori 
Hour. 

Apparent 
I>ecUuatiou. 

Var.  of 
Ded. 
fori 

Hour. 

Meridian 
Ps»age. 

1 

1 

Ascension. 

Var.  of 
R.A. 
fori 

Hour. 

DeclS^^n. 

Var.  of 
Ded. 
fori 
Hour. 

MeridUii 
FkiaMg«.^ 

1 

1 

1 

iVbofi. 

Noim, 

Noon. 

Noon, 

Noon, 

Noon. 

Noon, 

Noon. 

1 

h     n     s 
7  28  44.69 

s 

46  806 

+22  39  29'.3 

If 
-19.33 

h    m 
2044.4 

1 

h     m     s 
8  4614.43 

s 
46.089 

0     /     // 
+19  1159.8 

If 
HW.40 

h   n  . 
20   3.4 

3 

7  31  27.66 

6.785 

22  34  28.8 

19.71 

2043.2 

2 

8  48  40.26 

6.063 

19    3  23.7 

91.61 

20    1.9 

3 

7  34  10.24 

6.783 

22  29  19.1 

13.09 

20  41.9 

3 

8  51    5.46 

6.097 

18  64  42.7 

91.81 

20   0.3 

4 

7  36  62.29 

6.741 

22  24    0.4 

13.46 

20  40.7 

4 

8  53  30.03 

6.010 

18  45  56.8 

99.01 

19  58.8 

5 

7  39  33.83 

6.790 

22  18  32.8 

13.83 

20  39.4 

6 

8  55  63.95 

5.963 

18  37    6.4 

99JU 

1957.3 

1 

6 

7  42  14.84 

+6.696 

422  12  56.5 

-14.19 

2038.2 

6 

8  58  17.24 

45.957 

41828  11.3 

-99.39 

1 
1955.7 

7 

7  44  65.33 

6.675 

22    7  11.5 

14.95 

20  36.9 

7 

9    0  39.88 

5.930 

18  19  11.8 

99.56 

19  54.2 

8 

7  47  36.27 

6.6sa 

22    1  18.1 

14.91 

20  35.6 

8 

9    3    1.87 

5.903 

18  10    8.3 

».73 

1952.6 

9 

7  60  14.66 

6.689 

21  65  16.4 

15.95 

20  34.3 

9 

9    6  23.20 

6.875 

18    1    0.7 

».80 

1951.0 

10 

7  62  63.49 

6.006 

2149   6.5 

15.59 

2033.0 

10 

9    7  43.87 

5.848 

17  51  49.3 

83.05 

1949.4 

1 

11 

7  56  31.76 

46.983 

42142  48.4 

-15.99 

2031.7 

11 

9  10   3.88 

45.890 

417  42  34.1 

-93.90 

1 
1947.8 

\2 

7  68    9.47 

6.569 

21  36  22.6 

16.94 

2030.4 

12 

9  12  2:).22 

5.799 

17  33  16.4 

93.35 

1946.2 

13 

8   0  46.61 

6.539 

21  29  48.7 

16.56 

20  29.0 

13 

9  14  41.90 

5.764 

17  23  63.2 

93.40 

19  44.5 

14 

8    3  23.17 

6.5J1 

2123    7.2 

16.88 

2027.7 

14 

9  16  59.91 

5.736 

17  14  27.7 

83.63 

19  42.9 

15 

8   6  59.15 

6.487 

21  16  18.2 

17.19 

2026.3 

16 

9  19  17.24 

6.708 

17    4  59.1 

93.79 

1941.2 

i 

16 

8    8  34.55 

46.463 

421    9  21.8 

-17.50 

2025.0 

16 

9  21  3.3.90 

45.680 

+16  55  27.6 

-93.87 

1 
19  39.6 

17 

811    9.36 

6.438 

21    2  18.2 

17.80 

20  23.6 

17 

9  23  40.88 

5.659 

16  46  53.2 

98.99 

19  37.9 

18 

8  13  43.59 

6.414 

20  55    7.3 

18.10 

2022.2 

19 

9  26    6.19 

5.094 

16  36  16.2 

94.10 

19  36.2 

11) 

8  16  17.22 

6.389 

20  47  49.5 

18.30 

20  20.8 

19 

9  28  19.83 

5.506 

16  26  36.6 

M.90 

1934.4 

90 

8  18  50.27 

6.365 

20  40  24.8 

18.67 

2019.6 

20 

9  30  33.80 

9.568 

16  16  54.5 

94.80 

1932.7 

21 

82122.73 

46.340 

420  32  53.4 

-18.95 

2018.1 

21 

9  32  47.09 

45.540 

416    7  10.3 

-M.39 

1931.0 

22 

8  23  54.60 

6.316 

20  25  15.4 

19.99 

20  16.7 

22 

9  34  59.71 

5.511 

15  57  23.9 

94.47 

1929.2 

23 

8  26  26.87 

6.991 

20  17  30.9 

19.49 

20  15.2 

23 

9  37  11.65 

5.483 

15  47  35.5 

94.55 

1927.5 

24 

8  28  66.55 

6.967 

20    9  40.1 

19.75 

20  13.8 

24 

9  39  22.00 

5.454 

15  37  45.5 

94.69 

19  25.7 

25 

8  3126.63 

6.949 

20    143.1 

90.00 

20  12.3 

25 

9  4133.47 

5.496 

15  27  53.7 

94.68 

1923.9 

26 

8  33  56.12 

48JM7 

419  53  40.1 

-90.95 

2010.9 

26 

9  43  43.36 

45.397 

415  18    0.6 

-94.74 

1922.2 

27 

8  36  25.00 

6.191 

19  45  31.2 

90.49 

20  9.4 

27 

9  45  52.56 

5.360 

15   8   6.0 

94.80 

1920.4 

28 

8  38  53.28 

6.168 

19  37  16.6 

90.79 

20   7.9 

28 

9  48    1.06 

5.S40 

14  58  10.3 

94.84 

1918.6, 

29 

8  4120.94 

6.140 

19  28  66.4 

90.95 

20   6.4 

29 

9  50    8.86 

5.310 

14  48  13.7 

94.88 

19  16.8 

30 

8  43  47.99 

6.115 

19  20  30.7 

91.18 

20  4.9 

30 

9  62  15.96 

5.981 

14  38  16.2 

94.01 

19  14.9 

31 

8  46  14.43 

46.089 

+19  It  69.8 

-91.40 

20   3.4 

31 

9  54  22.35 

46.951 

+14  28  18.1 

-94.98 

1913.1 

32 

8  48  40.26 

46.063 

419    3  23.7 

-91.61 

20   1.9 

32 

9  56  28.01 

45.991 

414  1&19.5 

-94.95 

1911.2 

Day  of  the  Month. 

td. 

8th. 

18th. 

18th. 

98d. 

28tb. 

Day  of  the  Month. 

Od. 

8th. 

18th. 

18th. 

98d. 

96th. 

Semidiameter  .  . 
Hor.  Parallax    .  . 

2:5 
4.4 

•i:5 
4.5 

£6 
4.5 

si:6 
4.6 

2:7 
4.7 

2.7 
4.8 

Sei 

midiameter   .  . 
r.  Parallax    •  . 

2:^ 
4.ti 

2!8 
4.9 

2:9 
5.0 

6.2 

3.0 
5.3 

^'.1 
5.4 

Kom—The  sign  +  Indicates  north  declinations; 

the  sign  ~  indicates  south  declinations. 

MAES,   1885. 
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GRKET^WICH  MEA2f  TIME. 

NOVEMBER. 

DECEMBEB. 

1 

i 

1 

Aacenaion. 

Var.of 
RA. 
fori 
Hour. 

Deolma^n. 

Var.of 
Decl. 
fori 
Hour. 

Meridian 
Parage. 

5 

1 

•s 

i 

1 

Asceuaion. 

Var.of 
B.A. 
fori 
Hour. 

Apparent 
DeoLiuation. 

Var.of 
Decl. 
fori 
Hour. 

Meridian 
Faasage. 

JToM. 

Noon. 

Noon. 

Noon, 

A  0091. 

Noon, 

Noon, 

Noon, 

h    m     a 
9  56  98.01 

■ 
4«.»1 

e     1      11 
+14  18  19.5 

ft 
-^.95 

h    m 
19  11.9 

h    m     8 
105:)    6.59 

a 
+4.167 

0     1     II 
+9  99  96.4 

Hn.i9 

h    m 
18  9.4 

9 

9  58  39.94 

5.190 

14    8  90.6 

94.96 

19   9.4 

9 

10  64  46.09 

4.194 

9  90  38.1 

91.90 

18   7.1 

3 

10    0  37.13 

5.150 

13  58  91.6 

94.96 

19   7.5 

3 

10  56  94.56 

4.081 

9  1 1  55.0 

91.68 

18   4.8 

4 

10   9  40.58 

5.19B 

13  48  99.7 

94.95 

19   5.6 

4 

10  58    1.99 

4.037 

9    3  17.4 

91.45 

18  9.4 

5 

10    4  43.9!) 

5.007 

13  38  94.0 

94.94 

19   3.7 

5 

10  59  38.34 

3.909 

8  54  45.3 

91.91 

18  0.1 

6 

10   6  46.94 

•H.065 

+13  98  95.7 

-^.99 

19    1.8 

6 

11    1  13.60 

+3.946 

+8  46  19.9 

-40.96 

17  57.7 

7 

10    8  46.41 

5.033 

13  18  98.0 

94.80 

18  59.8 

7 

It    9  47.75 

3800 

8  37  59.1 

90.70 

17  55.3 

8 

10  10  46.80 

5.000 

13    8  31.0 

94.85 

1857.9 

8 

11    4  90.78 

3.858 

8  99  45.4 

90.44 

17  59.9 

9 

10  19  46.41 

4.968 

19  58  34.9 

94.81 

1856.0 

9 

11    6  69.66 

3.804 

8  91  38.0 

90.16 

17  50.6 

10 

10  14  45.94 

4.995 

19  48  39.9 

94.77 

1854.0 

10 

11    7  93.38 

3.755 

8  13  37.4 

10.88 

17  48.1 

11 

10  16  43.97 

•H.900 

+19  38  46.1 

-94.71 

1859.0 

11 

11    8  69.91 

+3.706 

+8    5  43.7 

-10.60 

1745.6 

12 

10  18  40.50 

4.868 

19  98  53.8 

94.65 

1850.0 

19 

11  10  91.94 

3.655 

7  57  57.0 

10.30 

17  43.1 

13 

10  90  36.93 

4.834 

1919    3.0 

94.58 

1848.0 

13 

It  11  48.36 

3.604 

7  5017.5 

18.00 

17  40.0 

14 

10  99  39;54 

4.800 

19   9  13.9 

94.51 

1845.9 

14 

11  13  14.94 

3.558 

7  49  45.6 

18.67 

17  38.1 

15 

10  94  97.34 

4.766 

1159  96.7 

94.43 

1843.9 

15 

11  14  38.86 

3.400 

7  35  91.3 

18.35 

17  35.6 

16 

10  96  91.31 

+4.731 

+1149  41.5 

-94.34 

1841.9 

16 

It  16   9.91 

+3.446 

+7  98   4.9 

-18.09 

1733.0 

17 

10  98  14.45 

4.607 

1 1  39  58.6 

94.94 

1839.8 

17 

II  17  94.95 

3.301 

7  90  56.G 

17.67 

1730.4 

18 

10  30   6.76 

4.609 

1130  18.0 

94.14 

1837.7 

18 

11  18  44.98 

3336 

7  13  66.6 

17.39 

1797.8 

10 

10  31  58.93 

4.697 

1 1  90  39.9 

94.03 

1835.6 

19 

11  90    4.37 

3.979 

7    7    6.1 

16.96 

1795.9 

HO 

10  33  48.85 

4.501 

11  11    4.6 

99.91 

1833.5 

90 

11  91  99.39 

3.999 

7    0  99.4 

16.59 

1799.6 

2\ 

10  35  38.61 

•H.555 

+11    139.1 

-93.70 

1831.4 

91 

1199  39.01 

+3.163 

+6  63  48.6 

-16.91 

17  19.8 

93 

10  37  97.51 

4.519 

10  59    9.7 

99.66 

1899.3 

99 

11  9:)  54.99 

3.104 

6  47  94.0 

15.89 

17  17.1 

93 

10  39  16.53 

4.489 

10  49  36.5 

93.59 

1897.1 

93 

1195   7.99 

3.049 

6  41    8.8 

16.49 

17  14.4 

94 

10  41    9.67 

4.445 

10  3:n3.7 

S3.37 

1894.9 

94 

1196  90.97 

9.980 

6  35    3.3 

15.00 

1711.6 

95 

10  49  48.91 

4.407 

10  93  54.5 

99JU 

1899.8 

95 

11  97  31.04 

9.916 

6  99   7.7 

14.60 

17   8  9 

96 

10  44  34.93 

+4  309 

+10  14  39.9 

-93.06 

1890.6 

96 

1198  40.96 

+9.851 

+6  93  99.4 

-14.17 

17  6.1 

97 

10  46  18.69 

4.330 

10    5  97.8 

99.80 

18  18.4 

97 

1199  47.89 

9.784 

6  17  47.5 

13.73 

17  3.9 

98 

10  48   9.07 

4.990 

9  56  90.7 

99.71 

18  16.9 

98 

1130  53.9U 

9.716 

d^  19  93.4 

13.98 

17  0.4 

99 

10  49  44.55 

4.950 

9  47  17.9 

99.59 

18  13.9 

99 

113158.98 

9.647 

6    7  10.9 

18.81 

1657.5 

30 

10  51  96.07 

4.900 

9  38  19.7 

99.33 

1811.6 

30 

11  33   0.96 

9.575 

6   9   8.3 

19.34 

16  54.6 

31 

10  53    6.59 

+4.167 

+  9  99  96.4 

-90.13 

18  9.4 

31 

11  34    1.90 

+9.500 

+5  67  17.9 

-11.85 

1651.7 

39 

10  54  46.09 

+4.194 

+  9  90  38.1 

-91.90 

18  7.1 

39 

1135    1.07 

+9.497 

+5  59  3«).4 

-11.35 

16  48.7 

Day  of  tho  Month. 

9d. 

Tth. 

19th. 

17th. 

29d. 

JTth. 

Day  of  the  Month. 

2d. 

Tth. 

12th. 

4:1 
7.1 

17tl 

4A 
7.4 

1.  99d.  \ 

I    AA 
\    7.7 

17th. 

^;6 

8.1 

89d. 

4:8 
8.4 

Semidiameter  .  . 
Hor.  Parallax   .  . 

5.6 

3:3 
5.7 

3:4 
5.9 

i'.4 

6.0 

3:6 
6.9 

3.7 
6.4 

Semidiameter   .  . 
Hor.  Parallax    .  . 

3.8 
6.7 

3:9 
6.9 

The  sijpi  +  prefixed  to  the  hourly  change  of  declination  indicates  that  north  decllnationB 

are  inoreaatng  and  south  declina- 
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JUPITER,   1885. 


GBEENWICH  MEAK  TIME. 

JANUARY. 

FEBRUARY. 

1 

1 

Ascension. 

Var.of 
K.A. 
fori 
Honr. 

Apparent 
Deoluiatiou. 

Var.of 
Decl. 
fori 
Hour. 

MeHdlan 

PlSBSC«. 

% 

0 

5 

Ascension. 

Var.of 
K.A. 
fori 
Hour. 

Apparent 
DecQuation. 

Var.of 
Decl. 
fori 

Hour. 

tferidUi. 
PM«ge. 

Jfoon. 

Noon, 

Nwm, 

Noon, 

Ifoon, 

Noon, 

ifoofi. 

Jfoon. 

1 

h    ni     s 
10  31  23.45 

n 

+10  28  26.2 

+9.63 

h    m 
1543.5 

, 

h    m     s 
10  22    5.47 

8 

-1.096 

0     /     ti 
+1129  50.5 

1' 
+6.75 

h    m 
13  32.2 

2 

10  31  16.22 

0.338 

10  29  31.3 

9.80 

1539.5 

2 

10  2138.92 

1.114 

1 1  32  33.3 

6.88 

1327.9 

3 

10  31    6.26 

0.38B 

10  30  40.6 

9.97 

1535.4 

3 

10  21  11.98 

1.199 

1135  17.8 

6.88 

13  23.5 

4 

10  30  56.60 

0.417 

10  31  53.9 

3.J4 

1531.3 

4 

10  20  44.70 

1.144 

1138    3.8 

6.96 

13  19.1 

5 

10  30  46.22 

0.447 

10  33  11.3 

3.31 

1527.1 

5 

10  20  17.09 

1.157 

1140  51.2 

7.00 

13  14.7 

6 

10  30  35.14 

-0.477 

+10  34  32.6 

+3.47 

1622.9 

6 

10  19  49.16 

-I.ITO 

+1143  39.9 

+7.05 

13  10.3 

7 

10  30  23.35 

0.506 

10  35  58.0 

3.64 

15  18.8 

7 

10  19  20.92 

1.180 

11  46  29.9 

7.10 

13   5.9 

8 

10  30  10.87 

0.534 

10  37  27.3 

3.80 

1514.7 

8 

10  18  52.41 

1.193 

1149  20.8 

7.14 

13    1.5 

9 

10  29  57.69 

0.563 

10 :»   0.5 

3.96 

15  10.6 

9 

10  18  23.65 

1.903 

1 1  52  12.6 

7.18 

12  57.0 

10 

10  29  43.83 

0.508 

10  40  37.5 

4.19 

15  6.4 

to 

10  17  54.65 

lAlZ 

1165   5.2 

7.91 

1252.6 

]] 

10  29  29.28 

-O.690 

+10  42  18.3 

+4.98 

15  2.2 

11 

1017  25.42 

-1.891 

+11  67  58.5 

+7.93 

1248.2 

12 

10  29  14.06 

0.648 

10  44    2.8 

4.43 

14  58.0 

12 

10  16  56.01 

1.899 

12    0  52.3 

*7.95 

124.T8 

13 

10  28  58.16 

0.676 

10  45  51.0 

4.58 

14  5:).8 

13 

10  16  26.43 

1.936 

12    3  46.5 

7.96 

1239.4 

14 

10  28  41.61 

0.703 

10  47  42.8 

4.73 

14  49.6 

14 

10  15  56.70 

1.941 

12   6  40.9 

7.97 

1235.0 

15 

10  28  24.41 

0.799 

10  49  38.2 

4.87 

14  45.4 

15 

1015  26.84 

1.946 

12   9  35.5 

7.97 

1230.6 

16 

10  26   6.59 

-0.756 

+10  5136.9 

+6.09 

14  41.2 

16 

10  14  56.88 

-1.950 

+12  12  30.0 

+7.97 

1226.2 

17 

10  27  48.14 

0.789 

10  53  39.0 

5.15 

14  36.9 

17 

10  14  26.84 

1.953 

12  15  24.4 

7.96 

1221.7 

18 

10  27  29.07 

0.807 

10  55  44.4 

5.99 

14  32.6 

18 

10  13  56.74 

1.956 

12  18  18.5 

7.99 

12  17.2 

19 

10  27    9.41 

0.839 

10  57  52.9 

6.49 

14  28.4 

19 

10  13  26.61 

1.957 

12  21  12.2 

7.93 

1212.8 

90 

10  26  49.15 

0.8S6 

11    0    4.5 

5.5S 

1424.1 

20 

10  12  56.47 

1.957 

1224    5.3 

7.90 

12  8.3 

21 

10  26  28.32 

-0.870 

+11    219.2 

+6.67 

14  19.8 

21 

10  12  26.34 

-1.956 

+12  26  57.7 

+7.17 

12  3.9 

22 

10  26   6.93 

0.903 

11    4:i6.8 

6.79 

1415.5 

22 

10  1156.25 

1.953 

1229  49.4 

7.13 

1 1  59.4 

23 

10  25  44.99 

0.985 

11    6  57.2 

6.91 

14  11.2 

23 

10  11  26.21 

1.960 

12  32  40.0 

7.09 

1155.0 

24 

10  25  22.52 

0.947 

11    920.3 

6.09 

14   6.9 

24 

10  10  56.25 

1.946 

12  35  29.8 

705 

1150.6 

25 

10  24  59.54 

0.968 

111146.0 

6.19 

14   2.6 

25 

10  10  26.39 

1.949 

12  38  18.4 

7.00 

1146.2 

26 

10  24  36.05 

-0.969 

+11  14  14.2 

+6.93 

13  58.2 

26 

10    9  56.66 

-1.936 

+12  41    5.7 

+6  84 

1141.7 

27 

10  24  12.07 

1.009 

11  16  44.9 

6.38 

13  53.9 

27 

10    9  27.06 

1.990 

12  43  51.7 

6.88 

1137.3 

28 

10  23  47.63 

1.089 

11  19  17.8 

6.48 

13  49.6 

28 

10    8  57.64 

1.993 

12  46  36.2 

6.88 

1132.9 

29 

10  23  22.73 

1.047 

11  21  52.9 

6.51 

13  45.3 

29 

10    8  28.38 

1.915 

12  49  19.1 

6.75 

1 1  28.5 

30 

10  22  57.40 

1.064 

1124  30.1 

6.50 

13  40.9 

30 

10    7  69.33 

1.906 

12  52   0.3 

6.68 

1124.1 

31 

10  22  31.63 

-1.089 

+1127   9.4 

+6  67 

13  36.6 

31 

10    7  30,50 

-1.196 

+12  54  39.7 

+6.60 

11  19.7 

32 

10  22   5.47 

-1.098 

+1129  50.5 

+6.75 

13  32.2 

32 

10    7    1.92 

-1.186 

+  12  57  17.1 

+6.58 

11  15.3 

Day  of  tlM  Month. 

1st. 

Uth 

Sist. 

tlst. 

Day  of  the  Month. 

IsL 

11th. 

81st. 

tlst. 

Polar  Semidiameter  .  . 
Horizon Ul  Parallax  .  . 

19.9 
1.9 

20:4 
1.1J 

aolH 
1.9 

21:2 
2.0 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

21:2 
2.0 

2L4 
2.0 

2M 

2.0 

91:3 
2.0 

Kon.— The  slffn  +  indicates  north  declinations;  the  sign  —  indicates  sonth  declinationa. 
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GREENWICH  MEAN  TIME, 


MARCH. 


APRIL. 


1 
2 
3 
4 
6 

6 

7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 


Apparent 

Kiffht 
▲■oeasion. 


Ifoon.  ' 


8  28.38 
7  59.3:J 
7  30..50 
7  1.92 
6  33.60 


10  6    5.56 

to  5  37.8:) 

10  5  10.41 

10  4  43.32 

10  4  16.60 

10  3  50.26 

10  3  24.31 

10  2  58.77 

10  2  33.66 

10  2    9.01 

10  144.82 

10  121.12 

10  0  57.92 

10  0  35.23 

10  0  13.08 

9  59  51.46 
9  59  30.41 
9  59  9.93 
9  58  50.03 
9  58  30.71 

9  58  12.01 
9  57  53.92 
9  57  36.44 
9  57  19.60 
9  57    3.39 

9  56  47.63 
9  56  32.92 


Var.  of 
R.A. 
fori 
Hoar. 


Noon, 


8 

-1.816 
1.906 
1.196 
1.186 
1.175 

-1.I6Q 
1.14B 
1.136 
1.191 
1.106 

-1.090 
1.073 
LOSS 
1.037 
1.018 


o.9n 

0.9S6 
0.084 
0.919 

-0.880 
0.865 
0.849 
0.817 
0.799 

-0.787 
0.741 
0.715 
0.689 
0.688 


Apparent 
Deoujuttion 


Hoom. 


\.fS3S 
K008 


+12  4919.1 
12  52  0.3 
12  54  39.7 
12  57  17.1 

12  59  52.6 

•fl3  2  26.0 
IS   4  57.2 

13  7  26.2 
13  9  52.7 
13  12  16.8 

+13  14  38.3 
13  16  57.0 
13  19  13.1 
13  21  26.3 
13  23  36.6 

+13  25  43.9 
13  27  48.2 
13  29  49.4 
13  31  47.2 
13  33  42.0 

+13  35  33.4 
13  37  21.4 
13  39  6.0 
13  40  47.1 
13  42  24.6 

+13  43  59.0 
13  45  29.6 
13  46  56.5 
13  48  19.8 
13  49  39.4 

+13  50  55.4 
+13  52   7.5 


Vw.of 
Decl. 
for  1 
Hour. 


Noon, 


+6.75 
6.68 
6.60 
6.59 
6.44 

+«.35 
6.96 
6.16 
6.05 
5.95 

+5.84 
5.73 
5.61 
5.40 
5.37 

+5.94 
5.19 
4.98 
4.85 
4.71 

+4.57 
4.43 
4.99 
4.14 
4.00 

+3.85 
3.70 

.3.55 
3.39 
3.94 

+3.09 
+9.93 


Meridian 
Paaiage. 


h  m 
1128.5 
1124.1 
II  19.7 
11  153 
11  10.9 

11  6.5 
It  2.1 
10  57.7 
10  53.4 
1049.0 

10  44.6 
10  40.2 
10  35.9 
1031.8 
1027.2 

1022.9 
10  18.6 
10  14.3 
10  10.0 
10   5.7 

10    1.4 
9  57. 
952.8 
9  48.6 
9  44.3 

9  40.1 
9  35.9 
931.7 
927.5 
923.3 

919.1 
914.9 


Day  of  the  Month. 


tat. 


11th. 


Slat. 


Slat. 


Aecenelon. 


Nocn, 


9  56  32.92 
9  56  IH.67 
9  56  5.10 
9  55  52.19 
9  55  39.96 

9  55  28.41 
9  55  17..55 
9  55  7.40 
9  54  57.94 
9  54  49.19 

9  54  41.15 
9  54  3.3.83 
9  54  27.22 
9  54  21  ..32 
9  54  16.15 

9  54  11.72 
9  54  7.99 
9  54  5.00 
9  54  2.74 
9  54    1.22 


Var.  of 
R.  A. 
fori 
Hoar. 


Noon, 


0.580 
0.598 
0.984 
0.495 

-0.467 
0.438 
0.409 
0.379 
0.350 


0990 
0.961 
0.931 
O.90O 

-0.170 
0.140 
0.109 
0.079 
.0.049 


Apparent 
Declination. 


Noon, 


9  54    0.41 

-0.019 

9  54    0.32 

+0.011 

9  54    0.95 

0.041 

9  54    2.30 

0.071 

9  54    4.37 

0.101 

9  54    7.14 

+0.130 

9  54  10.62 

0.160 

9  54  14.81 

0.189 

9  54  19.69 

0.918 

9  54  25.28 

0JM7 

9  54  31.56 

+0.976 

9  54  38.53 

+«.306 

+13  52  7.5 
13  53  16.0 
13  54  20.7 
13  55  21.7 
13  56  18.7 

+  13  57  12.0 
13  58  1.5 
13  58  47.0 

13  59  28.8 

14  0   6.7 

+14  0  40.7 

14  1  10.8 

14  1  37.0 

14  I  59.2 

14  217.6 

+14  2  32.0 

14  2  42.6 

14  2  49.2 

14  2  52.0 

14  2  50.9 

+14  2  46.0 

14  2  37.2 

.  14  2  24.6 

14  2   8.1 

14  147.9 

+14  123.9 
14  0  56.2 
14  0  24.6 
13  59  49.5 
13  59  10.6 


Var.  of 
Decl. 
fori 

Hoar. 


Noon. 


+13  58  28.0      -1.85 
+13  57  41.8     -9.00 


+9.93 
9.78 
9.09 
9.46 
9.30 

+8.14 
1.96 
1.88 
1.66 
1.50 

+1.33 
1.17 
1.01 
0.85 
0.68 

+0.58 

0.36 

0.90 

+0.04 

HI.  19 

•^M 
0.45 
0.61 
0.76 
0.99 

-1.06 
1.93 
1.39 
1.54 
1.70 


Meridian 


ll      Rl 

914.9 
9  10.7 
9  6.6 
9  2.4 
858.3 

I 

8  54.2 
850.1 
8  46.0 
841.9 
837.8 

I 
833.8 
8*;».8 
825.7 
821.7 
8U.7 

813.7 

8  9.7 
8  5.7 
8  1.8 
757.8 

7  5:t.9 
7  49.9 
7  46.0 
7  42.1 
7  38.2 

734.3 
7  30.4 
7  26.6 
7  22.7 
718.9 

7  15.1 
7  11.3 


Day  of  the  Month. 


UU 


11th. 


Slat. 


tut 


Polar  Semidiameter 
Horizontal  Parallax 


21.3 

2.0 


21.1 
2.0 


2078 
2.0 


20^3 
1.9 


Polar  Semidiameter 
Horizontal  Parallax 


26.2 
1.9 


19.7 
1.9 


192 

1.8 


18.6 
1.8 


The  sign  +  prefixed  to  the  hoorly  change  of  declination  indicates  that  north  declinations  are  increasing  and  south  declina- 
tions are  decreaaing.    The  sign  —  indicates  that  north  declinations  are  decreasing  and  south  declinations  increaaing. 
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» • 

GREENWICH  MEAN  TIME. 

MAY. 

JUNE. 

1 

t 

AaoenaioD. 

Var.of 
R.A. 
fori 
Hoar. 

DeSSuatioii. 

fori 
Hoar. 

Meridiao 
Paaaage. 

i 

1 

Aaceuaion. 

Var.of 
RA. 
fori 

Hoar. 

Apparent 

Var.of 
Decl. 
fori 
Hour. 

Meridian 
Pta«ge. 

Noon, 

Jfoon. 

^0011. 

Noon. 

Noon. 

Noon, 

Noon. 

Noon. 

1 

h      ID      s 

9  54  31.56 

• 

O        §        II 

+-13  58  28.0 

-1.85 

b    m 
715.1 

1 

h    m     a 
10    3    5.82 

n 
+-I.067 

O         /         // 

+-13    8   0.0 

-6.19 

h    m 
621.8 

9 

9  54  38.53 

0.305 

13  57  41.8 

9.00 

711.3 

2 

10    3  31.67 

1.088 

13    6  31.8 

6.93 

618.3 

3 

9  54  46.18 

0.333 

13  5G51.9 

9.15 

7   7.4 

3 

10    3  58.02 

1.108 

13    3   0.7 

6.35 

614.8 

4 

9  54  54.52 

0.389 

13  55  58.4 

9.31 

7   3.7 

4 

10    4  24.86 

1.199 

13    0  26.9 

6.47 

511.3 

5 

9  55   3.54 

0.300 

13  66    1.3 

9.45 

6  69.9 

5 

10    4  52.21 

1.150 

12  57  50.1 

6.50 

6  7.8 

6 

9  55  13.23 

+0.418 

+-I3  54    0.7 

-9.60 

6  56.1 

6 

10    5  20.06 

+1.1T0 

+12  56  10.6 

-6.70 

5  4.3 

7 

9  55  23.60 

0.440 

13  52  56.5 

9.75 

6  52.4 

7 

10    5  48.38 

1.190 

12  62  28.3 

6.89 

5  0.9 

8 

9  55  .34.64 

0.474 

13  5148.6 

9.90 

6  48.6 

8 

10   6  17.17 

1.910 

12  49  43.3 

6.94 

4.57.4 

9 

9  55  46.34 

0.501 

13  50  37.3 

3.05 

6  44.9 

9 

10   6  46.45 

1.930 

12  46  55.5 

7.05 

4  54.0 

10 

9  55  58.70 

0.596 

13  49  22.4 

3.19 

641.2 

10 

10    7  16.19 

1.949 

12  44    6.0 

7.16 

4  50.6 

11 

9  5611.71 

+0.556 

+-13  48    4.1 

-3.34 

6  37.4 

II 

10    7  46.38 

+1.968 

+12  41  11.8 

-7.98 

4  47.1 

la 

9  56  25.38 

0.583 

13  46  42.2 

3.48 

6  33.7 

12 

10    8  17.03 

1.986 

12  38  16.0 

7.38 

4  43.7 

13 

9  5639.70 

0.610 

13  45  16.9 

3.63 

630.0 

13 

10   8  48.13 

1.305 

12  36  17.5 

7.49 

4  40.3 

14 

9  56  54.65 

0.636 

13  43  48.3 

3.76 

626.4 

14 

10   9  19.67 

1.393 

12  32  16.5 

7.60 

4  36.9 

15 

9  57  10.23 

0.063 

13  42  16.2 

3.90 

6  22.7 

15 

10    9  51.62 

1.341 

12  29  13.0 

7.70 

4  33.5 

16 

9  57  26.45 

+0.680 

+13  40  40.8 

-4.05 

619.0 

16 

101024.01 

+1.358 

+12  26   6.9 

-7.81 

4  30.1 

17 

9  57  43.30 

0.715 

13  39   2.0 

4.18 

615.4 

17 

1010  56.81 

1.376 

12  22  58.3 

7.91 

4  26.7 

18 

9  58   0.75 

0.740 

13  37  20.1 

4.» 

611.8 

18 

10  11  30.03 

1.389 

12  19  47.2 

8.01 

4  23.3 

19 

9  58  18.81 

0.765 

13  35  34.7 

4.46 

6  8.1 

19 

10  12    3.64 

1.409 

1216  33.9 

8.11 

4  20.0 

^ 

9  58  37.48 

0.790 

13  33  46.1 

4.50 

6   4.5 

20 

10  12  37.64 

1.495 

12  13  18.0 

8.91 

416.6 

ai 

9  68  56.74 

40.815 

+-13  31  64.2 

-4.73 

6  0.9 

21 

10  13  12.05 

+-1.441 

+12  9  59.7 

-6.31 

4  13.2 

22 

9  59  16.57 

0.839 

13  29  59.2 

4.86 

667.3 

22 

10  13  46.83 

1.457 

12   6  39.1 

8.41 

4   9.8 

23 

9  5936.99 

0.863 

U28    1.0 

4.90 

5  53.7 

23 

1014  21.97 

1.479 

12   3  16.3 

8.50 

4   6.5 

24 

9  59  57.99 

0.887 

13  25  59.7 

5.19 

5  50.1 

'^4 

10  14  57.49 

1.488 

11  59  51.1 

8.60 

4   3.1 

25 

10    019.57 

0.910 

13  23  55.3 

5.95 

5  46.5 

25 

10  15  33.37 

1.503 

1156  23.6 

8.60 

3  59.8 

26 

10    0  41.70 

+0.994 

+.13  2147.8 

-5.37 

543.0 

26 

10  16   9.61 

+1.517 

+1 1  52  53.9 

-6.78 

356.6 

27 

10    1    4.37 

0.957 

13  19  37.3 

5.50 

6  39.4 

27 

10  16  46.18 

1.631 

1149  22.1 

8.88 

3  63.2 

28 

10    127.60 

0.979 

13  17  23.8 

5.63 

5  35.8 

28 

10  17  23.11 

1.546 

11  45  48.0 

8.97 

3  49.9 

29 

10    151.37 

1.001 

13  15   7.2 

6.75 

5  32.3 

29 

10  18    0.38 

1.560 

1142  11.7 

9.06 

3  46.6 

30 

10   2  16.67 

1.083 

13  12  47.7 

5.87 

628.8 

30 

10  18  37.98 

1.573 

1138  33.3 

9.15 

343.3 

31 

10    2  40.48 

4-1.045 

+-13  10  25.4 

-6.00 

5  25.3 

31 

10  19  15.89 

+-1.587 

+1134  52.8 

-OJ0 

3  40.0 

32 

10   3    5.82 

+1.067 

+13    8    0.0 

-6.19      521.8 

32 

10  19  54.13 

+•1.600 

+1131  10.2 

-0.39 

3  36.7 

Day  of  the  Month. 

lit. 

nth. 

Slat. 

Slat. 

I>ay  of  the  Month. 

lai. 

nth. 

Slat. 

Mat. 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

18!6 
1.8 

ISA 
1.7 

1/5 
1.6 

irb 

1,6 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

17:0 
1.6 

1.6 

Ib'l 
1.0 

1.5 

JUPITER,   1885. 
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GREENWICH  MEAN  TIME. 

JULT. 

AUGUST. 

i 
1 

'S 

Aaoenalon. 

Var.of 
R.A. 
fori 

Hoar. 

itiirroi 

Var.of 
Deol. 
fori 

Hoar. 

Meridian 
Passage. 

1 

"s 

1 

ISghT* 
Aaceuaion. 

Var.of 
R.A. 
fori 
Hoar. 

Apparent 
DeolbiaUoD. 

Var.of 
Decl. 
fori 

Hoar. 

Meridian 
Passage. 

Noon. 

Kwm. 

No(m, 

J^OOll. 

Noon. 

Noon* 

Noon. 

Noon. 

1 

h    ni     a 
10  19  15.89 

a 
+1.587 

O           1           H 

+1134  53.8 

-9.93 

h    m 
3  40.0 

1 

h    m     a 
10  41    3.73 

a 
+1.893 

0        /        // 

+9  35  48.0 

-11.41 

h    m 
159.8 

2 

10  19  54.13 

1.000 

1131  10.3 

9.39 

336.7 

3 

10  4149.31 

1.889 

9  31  13.7 

11.40 

156  6 

3 

10  30  33.68 

1.013 

11  37  35.6 

9.41 

3  33.4 

3 

10  43  34.86 

1.905 

9  16  38.1 

11.51 

153.4 

4 

10  31  11.56 

1.096 

11  33  38.7 

9.49 

330.1 

4 

10  43  30.67 

1.919 

9  13    1.3 

11.50 

150.3 

5 

10  3150.73 

1.039 

11  19  49.9 

9.57 

336.8 

5 

10  44    6.63 

1.916 

9    7  93.3 

11.01 

147.1 

6 

10  33  30.31 

+1.051 

+  11  15  59.3 

-9.0fr 

333.5 

6 

10  44  53.73 

+1.083 

+9   3  44.3 

-11.00 

143.9 

7 

10  33  10.00 

1.004 

11  13   6.4 

9.74 

3  30.8 

7 

10  45  38.95 

1.999 

8  58    3.9 

11.70 

140.8 

8 

10  33  50.07 

1.075 

11    811.6 

9.83 

3  16.9 

8 

10  46  35.33 

1.935 

8  5:)  33.4 

11.74 

137.6 

9 

10  34  30.41 

1.087 

11    4  15.0 

9.90 

313.7 

9 

10  47  11.83 

1.940 

8  48  39.9 

11.79 

134.4 

10 

10  35  11.04 

1.000 

11    0  16.6 

9.96 

310.4 

10 

10  47  58.43 

1.945 

8  43  56.3 

11.84 

131.3 

n 

10  35  51.93 

+1.710 

+10  56  16.3 

-10.05 

3   7.3 

11 

10  48  45.17 

+1.950 

+8  39  11.8 

-11.89 

138.1 

13 

10  36  33.11 

1.7«1 

10  53  14.0 

10.13 

3   3.9 

13 

10  49  33.03 

1.955 

8  34  36.1 

11.90 

135.0 

13 

10  37  14.53 

1.738 

10  48  10.0 

10.90 

3  0.7 

13 

10  50  18.98 

1.950 

8  39  39.5 

11.90 

131.8 

14 

10  37  56.33 

1.749 

10  44    4.3 

10.98 

357.4 

14 

10  51    6.03 

1.903 

8  34  53.0 

19.00 

118.7 

15 

10  38  36.16 

1.753 

10  39  56.6 

10.35 

854.3 

15 

10  5153J8 

1.907 

8  30   3.8 

19.04 

115.5 

16 

10  39  30.34 

+1.703 

+10  35  47.3 

-10.49 

351.0 

16 

10  53  40.43 

+1.971 

+8  15  14.6 

-19.07 

113.4 

17 

10  30    3.75 

1.779 

10  31  :)6.4 

10.49 

347.7 

17 

10  53  37.77 

1.974 

8  10  34.6 

19.10 

1   9.3 

18 

10  30  45.39 

1.789 

10  37  33.9 

10.50 

344.5 

18 

10  54  15.18 

1.977 

8   6  33.7 

19.13 

1    6.1 

19 

10  31  38.36 

1.791 

10  33    9.6 

10.03 

341.3 

19 

10  55    3.67 

1.081 

8   0  43.1 

19.17 

1    3.9 

iQ 

10  3311.36 

1.800 

10  18  53.7 

10.09 

338.1 

30 

10  55  50.34 

1.984 

7  55  49.7 

19.90 

0  59.8 

31 

10  33  54.66 

+1.800 

+10  14  36.3 

-10.70 

3  34.9 

31 

10  56  37.88 

+1.987 

+7  50  56.6 

-19.94 

056.6 

33 

10  33  38.17 

1.817 

10  10  17.4 

10.89 

331.7 

33 

10  57  35.58 

1.988 

7  46   3.9 

J9.90 

053.5 

33 

10  34  31.89 

1.890 

10    5  56.8 

10.89 

238.5 

33 

10  58  13.34 

1.991 

7  41    8.5 

19.98 

0  50.3 

34 

10  35    5.81 

1.834 

10    134.8 

10.95 

335.3 

34 

10  59    1.17 

1.904 

7  36  13.4 

19.31 

0  47.3 

35 

10  35  49.91 

1.849 

957  11.3 

11.01 

333.1 

35 

10  59  49.05 

1.997 

7  31  17.7 

19.33 

044.1 

36 

10  36  34.31 

+1.850 

+  9  53  46.5 

-11.07 

318.9 

36 

11    0  36.97 

+1.908 

+7  36  31.4 

-19.35 

041.0 

37 

10  37  18.69 

1.857 

9  48  30.3 

11.13 

315.7 

37 

11    134.94 

9.000 

7  31  34.7 

19.38 

.0  37.8 

38 

10  38   3.36 

1.80S 

9  43  53.4 

11.18 

313.5 

38 

11    3  13.96 

9.009 

7  16  37.4 

19.40 

034.7 

39 

10  :)8  48.19 

].879 

9  39  33.3 

11.94 

3  9.3 

39 

11    3    1.03 

9.003 

7  1139.6 

19.49 

031.6 

30 

10  39  33.30 

1.879 

9  34  53.9 

11.30 

3   6.1 

30 

11    3  49J0 

9.004 

7   6  31.3 

19.44 

0  38.4 

31 

10  40  18.38 

+1.880 

+  930  31.1 

-11.35 

3  3.9 

31 

11    4  37.33 

+9.000 

+7    133.6 

-19.40 

035.3 

33 

10  41    3.73 

+1.893 

+  9  35  48.0 

-11.41 

159.8 

33 

11    5  35.38 

+9.007 

+6  56  33.4 

-19.47 

0  33.1 

Day  of  the  Month. 

lat. 

nth. 

91>t. 

tiat 

Day  of  the  Month. 

let. 

11th. 

Slat. 

81st. 

Polar  Semidiam 
Horizontal  Para 

eter  .  . 
llax  .  . 

IS-B 
1.5 

15.5 
1.6 

15.3 
1.4 

15.0 
1.4 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

15^0 
1.4 

14:8 

1.4 

14':7 
1.4 

u:6 

1.4 

Theaign-fpreare 
tiona  are  dooreaa 

• 
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kre  increasing  and  south  decUna- 
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gree:nwich  mean  time. 

SEPTEMBEB. 

OCTOBER. 

1 

AsoeiiBion. 

Var.of 
R.A. 
fori 
Hoar. 

D^acsJ,. 

Var.of 
Decl. 
fori 
Hour. 

Meridiau 
Paaaage. 

Ascension. 

Var.of 
R.A. 
fori 
Hoar. 

Apparent 
Decimation. 

Var.of 
Deol. 
fori 
Hour. 

K«ridf«n 
FuHuee. 

Noon. 

Noon. 

Noon, 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

h    m     • 
11    5  25.38 

ft 
-HI.007 

+6  56  3.3'.'4 

-19.47 

h    m 
022.1 

1 

h    m     s 
11  29  21.11 

s 
+1.954 

O           1           H 

+4  26  31.3 

-19.33 

Ii    m 
22  44.8 

2 

11    6  13.56 

a.oo8 

6  51  33.9 

19.49 

019.0 

2 

1 1  30    7.95 

1.960 

4  21  35.8 

19.30  ;2241.7|| 

3 

11    7    1.76 

9.008 

6  46  34.0 

19.50 

0  15.8 

3 

1130  54.69 

1.945 

4  16  40.9 

19J97 

22  38.5 

4 

11    7  49.97 

9.000 

6  41  3:).8 

19.51 

012.7 

4 

113141.32 

1.940 

4  1146.7 

19.94 

2235.4 

5 

11    8  38.20 

9.010 

6  36  33.4 

19.53 

0  9.6 

5 

1132  27.83 

1.935 

4    6  53.2 

19.91 

2232.2 

6 

11    9  26.44 

•1-9.010 

+6  31  32.7 

-19.54 

0  6.5 

6 

1133  14.20 

+1.930 

+4    2    0.6 

-19.18 

2229.1 

7 

11  10  14.67 

9.010 

6  26  31.7 

19.65 

0  3.3 

7 

1134    0.45 

1.994 

3  57    8.7 

19.14 

2225.9 

8 

11  11    2.90 

9.010 

6  21  30.5 

19.56 

1  0    o.z 
in  57.1 

8 

1 1  34  46.57 

1.918 

3  52  17.6 

19.11 

2222.7 

9 

11  1151.13 

9.009 

6  16  29.2 

19.56 

2353.9 

9 

1135  32.55 

1.919 

3  47  27.5 

19.07 

22  19.6 

10 

1112  39.35 

9.009 

6  11  27.8 

19.56 

2:150.8 

10 

11  36  18.37 

1.906 

3  42  38.3 

19.03 

22 16.4 

11 

1113  27.54 

+9.007 

+6    6  26.3 

-J9J6 

2347.6 

11 

1137   4.04 

+1.900 

+3  37  50.1 

-11.99 

2213.2 

12 

11  14  15.71 

9.007 

6    124.8 

19.56 

2344.5 

12 

1137  49.56 

1.893 

3  33   2.9 

11.96 

2210.0 

13 

11  15   3.86 

9.006 

5  56  2:).3 

19.56 

2341.4 

13 

1138  34.91 

1.886 

3  28  16.7 

11.90 

22  6.8 

U 

11  15  51.98 

9.004 

5  5121.8 

19.56 

23  38.2 

14 

1 1  39  20.09 

1.879 

3  23  31.6 

11.86 

22  3.6 

15 

11  16  40.06 

9.009 

5  46  20.3 

19.56 

23  35.1 

15 

1140    5.10 

1.879 

3  16  47.6 

11.81 

22  0.4 

16 

11  17  28.09 

+9.001 

+5  41  19.0 

-19.65 

23  32.0 

16 

1 1  40  49.93 

+1.864 

+3  14    4.8 

-11.76 

21  57.3 

17 

11  18  16.09 

1.909 

5  36  17.7 

19.65 

23  28.9 

17 

11  41  34.58 

1.855 

3    9  23.1 

11.70 

2154.0 

18 

11  19   4.03 

].997 

5  31  16.6 

19  54 

2325.8 

18 

11  42  19.04 

1.848 

3    4  42.8 

11.65 

2150.9 

19 

11  19  51.93 

1.005 

5  26  15.7 

19.53 

2322.6 

19 

11  43    3.31 

1.840 

3    0    3.7 

11.60 

21  47.7 

20 

1120  39.76 

1.089 

5  21  15.1 

19.59 

2319.5 

20 

1143  47.38 

• 

1.832 

2  55  25.9 

11.65 

21  44.4 

21 

112127.54 

+1.M0 

+5  16  14.7 

-19.5r 

23  16.3 

21 

1144  31.26 

+1.893 

+2  50  49.4 

-11.49 

2141.2 

22 

11  22  15.25 

1.986 

5  11  14.6 

19.50 

23  13.2 

22 

1145  14.92 

1.816 

2  46  14.4 

11.43 

21  38.0 

23 

1123   2.89 

1.964 

5   6  14.8 

19.48 

23  10.0 

23 

11  45  58.37 

1.806 

2  41  40.7 

11.37 

2134.8 

24 

1123  50.46 

1.961 

5    1  15.4 

19.47 

23  6.9 

24 

11  46  41.61 

1.797 

2  37    8.5 

11.31 

2131.5 

25 

1124  37.95 

1.977 

4  56  16.3 

19.45 

23  3.7 

25 

1147  24.64 

1.788 

2  32  37.8 

11.96 

21  28.3 

26 

n25  25..36 

+1.973 

+4  51  17.6 

-19.44 

23  0.6 

26 

1148   7.43 

+1.778 

+2  28   8.7 

-11.19 

2125.1 

27 

1126  12.70 

1.970 

4  46  19.3 

19.49 

2257.4 

27 

11  48  50.01 

1.760 

22341.1 

11.19 

2121.9 

28 

1126  59.94 

1.967 

4  4121.5 

19.40 

22  54.3 

28 

1149  32.35 

1.759 

2  19  15.1 

11.05 

21  18.7 

29 

1127  47.09 

1.963 

4  36  24.2 

19.38 

2251.1 

29 

1150  14.44 

1.749 

2  14  50.7 

10.98 

21  15.5 

30 

1128  34.15 

1.958 

4  31  27.4 

19.35 

2248.0 

30 

1150  56.29 

1.730 

2  10  28.1 

10.91 

21  12.2 

31 

112921.11 

+1.954 

+4  26  31.3 

-19.33 

22  44.8 

31 

11  51  37.89 

+1.798 

+2   6   7.2 

-10.B4 

21   9.0 

32 

11  30    7.95 

+1.950 

+4  21  :J5.8 

-19.30 

2241.7 

32 

n  52  19.23 

+1.717 

+2    1  48.0 

-10.76 

21    5.7 

Day  of  the  Month. 

1st. 

llth. 

91st. 

tlst. 

Day  of  the  Month. 

Ist 

llth. 

Slat 

Slat. 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

14:6 
1.4 

14.6 
1.4 

147 
1.4 

14.8 
1.4 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

14:8 

1.4 

1^:9 

1.4 

15.1 
1.4 

1^:3 

1.4 

N0T«— The  s 

■ w 
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GREETS  WTOH  MEAN  TIME. 

NOVEMBEfi. 

DECEMBEB. 

1 

1 

Asoension. 

Var.  of 

ILA. 

fori 

Hour. 

Apparent 
Dedniation. 

Var.  of 
Decl. 
fori 

Hour. 

Meridian 
Paaaage. 

1 

1 

Ascension. 

Var.  of 
ILA. 
fori 

Hour. 

Apparent 
Declination. 

Var.  of 
Decl. 
fort 

Honr. 

Meridian 

J^oon. 

Ifoan, 

Noon. 

Noon. 

i^oon. 

Nova. 

Noon. 

Noon. 

1 

h     m     • 
1152  19.23 

8 

+1.717 

+2    l'48"0 

-10.76 

h    m 
21    5.7 

1 

h     m     s 
1210  28.61 

+1.971 

O        1         II 

+0    9  35.1 

II 
-7.68 

h    m 
1925.6 

Q 

11  53    0.31 

1.706 

1  57 .30.6 

10.68 

21    2.4 

2 

12  10  58.90 

1.9Sfi 

0    6  32.4 

7.54 

1922.2 

3 

115341.11 

l.a94 

1  5:i  15.2 

10.60 

20  59.1 

3 

121128.72 

liQ3 

0    3  32.8 

7.41 

19  18.8 

4 

1154  21.64 

1.683 

140    1.6 

10.53 

20  55.9 

4 

12  1158.07 

1J913 

+0    0  36.4 

7.98 

19  15.3 

5 

1155    1.89 

1.671 

1  44  50.0 

10.44 

2052.6 

5 

1212  26.93 

1.199 

-0    216.7 

7.14 

1911.9 

6 

115541.85 

+I.6S8 

+1  40  40.4 

-10.36 

2049.3 

6 

1212  55.31 

+1.179 

-0   5   6.6 

-7.01 

19  8.4 

7 

115621.50 

1.646 

136.'t2.8 

10.97 

20  46.0 

7 

1213  23.21 

1.159 

0    7  53.1 

6.87 

19   4.9 

8 

1157   0.86 

1.633 

132  27.4 

J0.18 

2042.8 

8 

12  13  50.60 

1.131 

0  10  36.2 

6.79 

19   1.4 

9 

11  57  39.91 

1.600 

128  24.1 

10.00 

20  39.5 

9 

12  14  17.50 

1.110 

0  13  15.8 

6.58 

1857.9' 

10 

1158  18.64 

1.607 

124  22.9 

10.00 

20  36.2 

10 

12  14  43.89 

1.068 

0  15  52.0 

6.44 

1854.5 

11 

1158  57.04 

+1.599 

+1  20  24.0 

-9.91 

20  32.9 

11 

1215   9.76 

+1.067 

-018  24.7 

-6J» 

18  51.0 

12 

1159  35.13 

1.560 

1  16  27.3 

9.81 

20  29.6 

12 

12  15  35.11 

1.045 

0  20  53.9 

6.14 

1847.51 

13 

12    0  12.88 

1.566 

1  12  32.9 

9.7J 

2026.3 

13 

12  15  59.92 

1.093 

0  23  19.5 

5.99 

18  43.9 1 

U 

12   0  50.29 

1.551 

1    8  40.9 

9.69 

20  23.0 

14 

12  16  24.20 

1.000 

0  25  41.4 

5.84 

1840.4! 

15 

12    127.34 

1.537 

1    4  51.3 

9.59 

2019.7 

15 

12  16  47.94 

0.978 

0  27  59.7 

5.68 

18  36.8 

16 

12   2   4.05 

+1.209 

+1    1    4.1 

-9.41 

2016.4 

16 

121711.14 

+0.065 

-0  30  14.3 

-6.53 

1833.2 

17 

12   2  40.41 

1.507 

0  57  19.4 

9.31 

20  13.0 

17 

1217  33.77 

0.939 

0  32  25.3 

5.37 

1829.6 

18 

12    3  16.40 

1.489 

0  53  37.1 

9.90 

20   9.7 

18 

12  17  55.85 

0908 

0  34  32.4 

5.99 

1826.1 

19 

12   3  52.03 

1.476 

0  49  57.5 

9.10 

20  6.3 

19 

12  18  17.37 

0.884 

0  36  35.7 

5.06 

1822.5 

20 

12   4  27.28 

1.461 

0  46  20.4 

8.99 

20    3.0 

20 

12  18  38.32 

0.861 

0  38  35.2 

4.80 

18  18.9 1 

21 

12   5   2.15 

+1.445 

+0  42  46.0 

-8.88 

19  59.6 

21 

12  18  58.69 

+0.837 

-0  40  30.8 

-4.73 

1815.3' 

22 

12   5  36.64 

1.498 

0  39  14.2 

8.77 

19  56.2 

22 

12  19  18.49 

0.813 

0  42  22.5 

4.57 

1811.7 

23 

12   6  10.73 

1.419 

0  35  45.1 

8.65 

19  52.8 

23 

12  19  37.70 

0.788 

0  44  10.4 

4.41 

18  8.1 

24 

12   6  44.42 

1.396 

0  32  18.8 

854 

10  49.5 

24 

1219  56.32 

0.763 

0  45  54.2 

4.95 

18  4.5 

25 

12   7  17.72 

1.378 

0  28  55.3 

8.49 

1946.1 

25 

12  20  14.33 

0.738 

0  47  34.0 

4.08 

18  0.8 

26 

12    7  50.60 

+1.361 

+0  25  34.5 

-8.30 

19  42.7 

26 

12  20  31.74 

+0.713 

-0  49    9.8 

-8.91 

1757.2 

27 

12   8  2:).07 

1.344 

0  22  16.7 

8.18 

19  39.3 

27 

12  20  48.54 

0.687 

0  50  41.5 

3.74 

17  53.6 

28 

12   8  55.11 

1.396 

0  19    1.8 

8.06 

19  35.9 

28 

12  21    4.71 

0.661 

0  52   9.1 

3.56 

17  49.9 

29 

12    9  26.71 

1.308 

0  15  49.8 

7.93 

10  32.4 

29 

12  2120.26 

0.635 

0  53  32.5 

3.39 

1746.2 

30 

12    9  57.88 

1.980 

0  12  40.9 

7.81 

1929.0 

30 

12  2135.18 

0.606 

0  54  51.8 

3.91 

17  42.5 

31 

1210  28.61 

+J.971 

+0   9  35.1 

-7.68 

1925.6 

31 

12  2149.46 

+0.589 

-0  56   6.9 

-3.04 

17  38.8 

32 

12  10  58.90 

+1.959 

+0    6  32.4 

-7.54 

1922.2 

32 

1222    3.10 

+0.555 

-0  57  17.7 

-9.86 

1735.1 

Da3'  of  the  Month. 

let 

11th. 

Slat. 

Slat. 

Day  of  the  Month. 

1st. 

Uth. 

Slat 

Slst. 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

15!3 
1.4 

157 
1.5 

16!o 
1.5 

164 
1.5 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

idU 

1.5 

16.8 
1.6 

1.6 

1.7 

The  algn + prefixed  to  the  I 

tre  increasing  and  south  deolina- 

16 
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GEEENWICH  MEA2f  TIME. 

JANUAKY. 

FEBRUAKY. 

4 

1 
1 

Ascenftioxi. 

Var.of 
R.A. 
fori 
Hoar. 

Apparent 
DeolwaUon. 

Var.of 

Decl. 

fori 

Hoar. 

Meridian 
Paaeage. 

1 

Aacension. 

Var.of 
R.A. 
fori 
Hoar. 

Apparent 
Deounation. 

Var.of 
Decl. 
fori 

Hoar. 

Meridian 
Passage. 

Noon, 

Koon. 

Noon. 

Noon, 

Noon. 

Noon. 

Noon. 

Noon. 

1 

h    m     8 
5  13  18.59 

a 

0     1     II 
+21  34  36.9 

II 
-0.48 

h    m 
1026.3 

1 

h    m     a 
5    614.31 

a 
-0.309 

0     /     // 
+21  32   7.9 

If 
+0.15 

h    m 
817.4 

2 

5  12  59.92 

0:773 

21  34  25.6 

0.47 

10  22.0 

2 

5   6    7.13 

0.990 

21  32  12.0 

0.18 

813.4 

3 

5  12  41.50 

0.783 

21  34  14.5 

0.45 

10  17.8 

3 

5    6    0.41 

0.970 

21  32  16.6 

0.90 

8   9.3 

4 

5  12  23.32 

0.75a 

21  34    3.7 

0.44 

10  13.5 

4 

5    5  54.15 

0.951 

21  32  21.9 

0.93 

8   5.3 

5 

512    5.41 

0.740 

21  33  53.3 

0.43 

10  9.3 

5 

5    5  48.35 

0.939 

21  32  27.8 

0.96 

8   1.2 

6 

51147.78 

-0.798 

+21  33  43.2 

-0.41 

10   5.1 

6 

5   5  43.02 

-0.919 

+21  32  34.2 

+0.99 

7  57.2 

7 

511  30.43 

0.716 

21  33  33.6 

0.39 

10   0.9 

7 

5    5  38.17 

0.199 

21  32  41.6 

0.31 

7  53.2 

8 

5  11  13.37 

0.704 

21  33  24.2 

0.38 

9  56.7 

8 

5   5  39.80 

0.173 

21  32  49.5 

0.34 

7  49.2 

9 

5  10  56.62 

0.699 

21  33  15.3 

0.36 

9  52.5 

9 

5    5  29.80 

0.153 

21  32  58.0 

0.37 

7  45.2 

10 

510  40.19 

0.678 

2133   6.8 

0.34 

9  48.3 

10 

5    5  26.47 

0.139 

21  33    7.2 

0.39 

741.3 

11 

510  24.08 

-0.664 

+21  32  58.8 

-0.33 

9  44.1 

11 

5    5  2.3.53 

-0.119 

+21  33  17.0 

+0.49 

7  37.3 

12 

510    8.29 

0.650 

21  32  51.2 

0.31 

9  39.0 

12 

5    5  21.08 

0.090 

2133  27.4 

0.45 

7  33.3 

13 

5   9  52.85 

0.636 

21  32  44.0 

0.99 

9  35.7 

13 

5    5  19.11 

0.079 

2133  38.5 

0.48 

7  2i).3 

14 

5   9  37.77 

0.691 

21  32  37.3 

0.97 

9  31.5 

14 

5    5  17.62 

0.059 

21  33  50.3 

0.50 

725.4 

15 

5    9  23.05 

0.606 

2132  31.0 

0.95 

927.4 

15 

5    516.63 

0.031 

2134    2.7 

0.53 

721.4 

16 

5   9    8.69 

-0.591 

+2132  25.2 

-0.93 

923.2 

16 

5    516.12 

-0.011 

+21  34  15.8 

+0.56 

717.5 

17 

5    8  54.71 

0.675 

21  32  20.0 

0.91 

919.0 

17 

5    5  16.09 

+0.009 

21  34  29.5 

0.58 

713.6 

18 

5    8  41.12 

0.558 

21  32  15.2 

0.19 

9  14.9 

18 

5    5  16.56 

0.030 

21  34  43.9 

0.61 

7  9.7 

19 

5    8  27.91 

0.549 

21  3211.0 

0.17 

910.7 

19 

5    517.52 

0.050 

21  34  58.9 

0.64 

7   5.7 

90 

5   815.09 

0.596 

2132    7.2 

0.14 

9  6.6 

20 

5    5  18.96 

0.070 

21  35  14.5 

0.66 

7   1.8 

21 

5   8   2.G8 

-0.509 

+2132   4.1 

-0.19 

9  2.4 

21 

5    5  20.89 

+0.091 

+21  35  30.8 

+0.60 

657.9 

22 

5   7  50.68 

0.491 

2132    1.5 

0.10 

858.3 

22 

5    5  23.31 

0.111 

21  35  47.7 

0.79 

6  54.1 

23 

5    7  39.10 

0.474 

21  31  59.5 

0.07 

8  54.2 

23 

5    5  26.21 

0.131 

2136    5.2 

0.74 

6  50.2 

24 

5    7  27.93 

0.456 

21  31  58.0 

0.05 

850.1 

24 

5    5  29.60 

0.151 

2136  23.4 

0.77 

0  46.3 

25 

5   717.19 

0.438 

21  31  57.2 

-0.09 

8  46.0 

25 

5    5  33.46 

0.171 

2136  42.1 

0.79 

6  42.4 

26 

5   7   6.88 

-0.490 

+21  31  56.9 

0.00 

841.9 

26 

5    5  37.81 

+0.191 

+2137    1.5 

+0.89 

6  38.6 

27 

5    6  57.01 

0.409 

21  31  57.2 

+0.09 

8  37.8 

27 

5    5  42.63 

0.911 

21  37  21.4 

0.84 

6  34.7 

28 

5   6  47.58 

0.384 

21  31  58.1 

0.05 

8  33.7 

28 

5    5  47.92 

0.930 

2137  41.9 

0.87 

6  30.9 

29 

5    6  38.59 

0.365 

21  31  59.6 

0.08 

829.6 

29 

5    5  53.69 

0.950 

2138    3.0 

0.89 

6  27.0 

30 

5    6  30.05 

0.347 

2132    1.8 

0.10 

825.5 

30 

5    5  59.93 

0.970 

21  38  24.6 

0.91 

623.2 

31 

5   6  21.95 

-0.398 

+2132   4.5 

+0.13 

821.5 

31 

5    6    6.64 

+0.980 

+21  38  46.8 

+0.94 

619.4 

32 

5   614.31 

-0.309 

+2132   7.9 

+0.15 

817.4 

32 

5   6  13.82 

+0.309 

+21  39    9.6 

+0.96 

6  15.6 

Bay  of  the  Month. 

Ist 

11th. 

2Ut. 

Slat. 

Day  of  the  Month. 

lat 

nth. 

21at. 

Slat. 

Po 
He 

ar  Semidiameter  .  . 
rizontal  Parallax  .  . 

9:6 
1.1 

9i 
1.1 

9:^1 
1.1 

9:3 
1.1 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

9:3 
1.0 

1.0 

9.0 
1.0 

8ii 
1.0 

the  aign  ~  indlcatea  aoath  declinatlona. 
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GEEENWIOH  MEAN  TIMB. 

HABCH. 

APRIL. 

i 

1 

Ascension. 

Var.of 

B.A. 

fori 

Hour. 

Apparent 

Var.of 
Decl. 
fori 

Hoar. 

Meridian 
Pas»ge. 

Ascension. 

Var.of 
B.A. 
fori 

Hoar. 

Declination. 

Var.of 
Decl. 
fori 
Hour. 

Meridian 
FasBsge. 

Noon. 

Jfoon. 

Noon, 

Jfoon, 

Koon. 

Noon, 

J^oon. 

Noon. 

I 

h    n>     s 
5    5  53.60 

s 
+0.850 

O         1         II 

+2138    3.0 

II 
+0.89 

h    m 
6  27.0 

1 

h     m     s 
6  12  33.97 

R 

+0.809 

O         /         // 

+21  52  46.4 

II 
+1.40 

h    m 
4  31.9 

2 

5    5  59.93 

0.970 

2138  24.6 

0.91 

6  23.2 

2 

5  12  53.42 

0.818 

2153  20.1 

1.41 

4  28.2 

3 

5   6   6.64 

0.989 

21  38  46.8 

0.04 

619.4 

3 

5  13  13.23 

0.833 

21  63  54.0 

1.49 

4  24.6 

4 

5   6  13.82 

0.309 

21  39   9.6 

0.96 

615.6 

4 

5  13  33.39 

0.847 

2154  28.1 

1.49 

4  21.0 

5 

5   6  21.47 

0.398 

21  39  32.9 

0.96 

611.8 

5 

5  13  53.91 

0.889 

2155   2.3 

1.43 

417.4 

6 

5   6  29.58 

+0.348 

+21  39  56.8 

+1.00 

6   8.0 

6 

5  14  14.78 

+0.877 

+21  55  36.6 

+1.43 

4  13.9 

7 

5   6  38.15 

0.367 

21  40  21.1 

1.09 

6  4.2 

7 

5  14  36.00 

0.801 

215611.1 

1.44 

4  10.3 

6 

5   6  47.18 

0.386 

21  40  46.0 

1.05 

6   0.4 

8 

5  14  67.56 

0.905 

21  56  45.6 

1.44 

4   6.7 

9 

5   6  56.66 

0.405 

2141  11.4 

1.07 

6  56.6 

9 

5  15  19.46 

0.019 

21  57  20.3 

1.44 

4   3.2 

10 

5   7    6.61 

0.494 

21  41  37.3 

1.09 

552.9 

10 

5  15  41.70 

Q.934 

21  57  55.0 

1.45 

359.6 

11 

5   7  17.00 

+0.443 

+2142   3.6 

+1.11 

549.1 

11 

5  16    4.27 

+0.047 

+21  58  29.8 

+1.45 

356.0 

12 

5    7  27.84 

0.461 

21  42  30.4 

1.13 

5  45.4 

12 

516  27.16 

0.960 

21  59    4.6 

1.45 

3  52.5 

13 

5    7  39.14 

0.480 

21  42  57.7 

1.15 

541.6 

13 

5  16  50.37 

0.974 

21  59  39.5 

1.45 

3  48.9 

14 

5    7  50.88 

0.496 

21  43  25.4 

1.16 

5  37.9 

14 

5  17  13.91 

0.987 

22   0  14.4 

1.45 

3  45.4 

15 

5    8   3.06 

0.517 

21  43  53.6 

1.18 

534.2 

15 

5  17  37.76 

1.000 

22   0  49.3 

1.45 

341.9 

16 

5   815.68 

+0.535 

+2144  22.1 

+1.90 

530.5 

16 

518    1.91 

+1.019 

+22    1  24.1 

+1.45 

3  38.3 

17 

5   8  28.74 

0.553 

2144  51.1 

1.91 

526.7 

17 

5  18  26.36 

1.095 

22    1  59.0 

1.45 

3  34.8 

18 

5   8  42.23 

0.571 

21  45  20.5 

1.93 

523.0 

18 

5  1851.11 

1.037 

22   2  33.8 

1.45 

3  31.3 

19 

5    8  56.14 

0.589 

21  45  50.3 

1.95 

519.3 

19 

5  19  16.15 

1.049 

22   3   8.6 

1.45 

327.8 

20 

5   9  10.47 

0.606 

21  46  20.5 

1.96 

515.6 

20 

5  19  41.47 

1.061 

22    3  43.3 

1.44 

324.3 

21 

5   9  25.23 

+0.034 

+2146  51.0 

+1.98 

511.9 

21 

5  20    7,07 

+1.073 

+22   4  17.9 

+1.44 

320.8 

26 

5    9  40.41 

0.64J 

2147  21.9 

1.99 

5  8.3 

22 

5  20  32.95 

1.084 

22   4  52.5 

1.44 

3  17.2 

23 

5    9  55.99 

0.658 

21  47  53.1 

1.31 

5   4.6 

23 

5  20  59.10 

1.095 

22    5  26.9 

1.43 

3  13.7 

24 

510  11.98 

0.675 

2148  24.6 

1.39 

5   1.0 

24 

5  2125.51 

1.106 

22   6    1.2 

1.43 

3  10.2 

25 

5  10  28.37 

0.699 

2148  56.4 

1.33 

4  67.3 

25 

5  2152.18 

1.117 

22   6  35.4 

1.49 

3   6.7 

26 

510  45.16 

+0.708 

+21  49  28.5 

+1.34 

4  53.7 

26 

5  2219.12 

+1.197 

+22   7   9.5 

+1.49 

3   3.3 

27 

5  11    2.34 

0.794 

2150    0.9 

1.35 

4  50.0 

27 

5  22  46.30 

1.138 

22   7  43.4 

1.41 

2  59.8 

28 

5  11  19.90 

0.740 

21  50  33.5 

1.37 

4  46.3 

28 

5  23  13.72 

1.148 

22   8  17.1 

1.40 

256.3 

29 

5  11  37.85 

0.756 

2151    6.4 

1.38 

4  42.7 

29 

5  23  41.39 

1.158 

22    8  50.6 

1.39 

252.8 

30 

5  1156.19 

0.771 

21  51  39.5 

1.38 

4  39.1 

30 

5  24    9.29 

L168 

22   9  24.0 

1.30 

249.4 

31 

5  12  14.89 

+0.787 

+21  52  12.8 

+1.39 

4  35.5 

31 

5  24  37.43 

+1.177 

+22   9  57.2 

+1.38 

2  45.9 

32 

5  12  33.97 

+0.803 

+21  52  46.4 

+1.40 

4  31.9 

32 

5  25    5.79 

+1.186 

+22  10  30.1 

+1.37 

242.5 

Day  of  the  Month. 

Ist. 

nth 

Slst. 

Slst. 

Day  of  the  Month. 

1st. 

nth. 

Slst. 

Slst 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

an 

1.0 

8"t 
1.C 

II 

\        8.5 

1.0 

^:3 

0.9 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

8.3 
0.9 

0.9 

ai 
0.9 

8X) 
0.9 

The  sign  +  prefixed  to  the  hourly  ohange  of  declination  indicates 
tiona  are  decreasing.    The  sign  —  indicates  that  north  declinat 

that  north  dedinations  are  increasing  and  sonth  deollna- 
iona  are  decreasing  and  sonth  declinations  increasing. 
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GBER^rWTOH  MEATT  TTTVTR, 

MAY. 

JUNE. 

1 

1 

^SiSlS'* 

Var.of 
ILA. 
fori 
Hoar. 

rtSfiSTl 

Var.of 
Decl. 
fori 
Hoar. 

Meridian 
PauMge. 

.s 

1 
1 

Aaceusion. 

Var.of 
KA. 
fori 
Hour. 

Apparent 

Var.of 
Decl. 
fori 
Hour. 

Meridiau 
FasMge. 

Jfoon. 

Noon, 

J^oon. 

Noon. 

iVOOfl. 

AVoA. 

Noon, 

Noon. 

h    m     • 
5  24  37.43 

ft 
+1.177 

+22    9  57.2 

+1.38 

h    m 
245.9 

1 

h    m     II 
5  40  39.61 

s 
+1.377 

O         1         II 

+2224  25.7 

II 
+0.90 

h    m 
1    0.0 

Q 

5  25    £.79 

1.186 

22  10  30.1 

1.37 

242.5 

2 

5  4112.71 

1.381 

22  24  47.1 

0.88 

0  56.6 

3 

5  25  34.37 

1.196 

22  11    2.8 

1.36 

239.0 

3 

5  41  45.88 

1.384 

22  25    7.9 

0.86 

0  53.2 

4 

5  26   3.18 

1.905 

22  1135.2 

1.35 

235.5 

4 

5  42  19.13 

1.387 

22  25  28.3 

0.84 

0  49.8 

5 

5  26  32.20 

1.914 

2212   7.4 

1.34 

232.1 

5 

5  42  52.45 

1.300 

22  25  48.2 

0.89 

046.5 

6 

5  27    1.43 

•1-1 JB9 

+2212  39.3 

+1.39 

228.6 

6 

5  43  25.84 

+1.309 

+22  26   7.6 

+0.80 

043.1 

7 

5  27  30.86 

1.931 

22  1311.0 

1.31 

225.2 

7 

5  43  59.28 

1.305 

22  26  26.4 

0.78 

039.7 

8 

5  28    0.50 

iJSOd 

22  13  42.4 

1.30 

221.8 

8 

5  44  32.78 

1.397 

22  26  44.8 

0.75 

0  36.4 

9 

5  28  30.34 

1.947 

22  14  13.5 

1.99 

218.3 

9 

5  45   6.34 

1.390 

22  27   2.6 

0.73 

033.0 

10 

5  29   0.37 

IJB5 

22  14  44.3 

k98 

214.9 

10 

5  45  39.95 

1.401 

22  27  19.9 

0.71 

029.6 

11 

5  29  30.59 

+1.963 

+22  15  14.7 

+1.96 

211.4 

11 

5  46  13.69 

+1.403 

+22  27  36.7 

+0.69 

026.2 

12 

5  30    0.99 

1.971 

22  15  44.8 

1.95 

2  8.0 

12 

5  46  47.27 

1.404 

22  27  53.0 

0.67 

022.9 

13 

5  30  31.57 

1.976 

2216  14.6 

1.93 

2  4.6 

13 

5  47  20.98 

1.405 

22  28   8.8 

0.65 

0  19.5 

14 

5  31    2.32 

1.985 

22  16  44.0 

1.99 

2    1.2 

14 

5  47  54.72 

1.406 

22  28  24.0 

0.69 

0  16.1 

15 

5  31  33.24 

1.999 

22  17  13.1 

1.90 

157.7 

15 

5  48  28.48 

1.407 

22  28  38.7 

0.60 

0  12.7 

IG 

5  32    4.32 

+1.998 

+2217  41.9 

+1.10 

154.3 

16 

5  49    2.26 

+1.406 

+22  28  52.9 

40.58 

0  9.4 

17 

5  32  35.56 

1.305 

22  18  10.3 

1.17 

150.9 

17 

5  49  36.06 

1.408 

22  29    6.5 

0.56 

0  6.0 

18 

5  33    6.95 

1.311 

2218  38.3 

1.16 

147.5 

18 

5  50    9.86 

1.408 

22  2919.6 

0.54 

\  0     1.6 

(»  SS.  1 

19 

5  33  38.49 

1.317 

22  19    5.9 

1.14 

144.1 

19 

5  50  43.66 

1.408 

22  29  32.2 

0.51 

23  55.9 

20 

5  34  10.17 

1.393 

22  19  33.1 

1.13 

140.7 

20 

5  51  17.45 

1.408 

22  29  44.2 

0.49 

23  52.5 

21 

5  34  41.99 

+1.398 

+22  19  50.9 

+1.11 

1  37.3 

21 

5  5151.24 

+1.408 

+22  29  55.7 

+0.47 

2349.1 

22 

5  35  13.93 

1.334 

22  20  26.3 

1.00 

133.9 

22 

5  52  25.02 

1.407 

22  30    6.7 

0.45 

23  45.7 

23 

5  35  46.00 

1..139 

22  20  52.3 

1.07 

130.5 

23 

5  52  58.77 

1.406 

22 :» 17.1 

0.49 

2342.4 

24 

5  36  18.20 

1.344 

22  21  17.8 

1.06 

127.1 

24 

5  53  32.51 

1.405 

22  30  27.0 

0.40 

23  39.0 

25 

5  36  50.51 

1.349 

22  2142.9 

1.04 

123.7 

25 

5  54    6.23 

1.404 

22  30  36.4 

0.38 

23  35.6 

26 

5  37  22.93 

+1.353 

+22  22   7.6 

+1.09 

120.3 

26 

5  54  39.92 

+1.403 

+22  30  45.2 

+0.36 

23  32.2 

27 

5  37  55.46 

1.358 

22  22  31.8 

1.00 

1  16.9 

27 

5  55  13.57 

1.401 

22  30  53.5 

0.33 

2328.9 

28 

5  38  28.10 

1.363 

2222  55.5 

0.08 

1  13.5 

28 

5  55  47.18 

1.400 

22  31    1.2 

0.31 

2325.5 

29 

5  39    0.84 

1.367 

22  2318.8 

0.96 

1  10.1 

29 

5  56  20.76 

1.308 

22  31    8.4 

0.90 

2322.1 

30 

5  39  33.67 

1.370 

22  23  41.6 

0.04 

1   6.7 

30 

5  56  54.29 

1.397 

22  31  15.0 

0.97 

23  18.7 

31 

5  40    6.59 

+1.374 

+2224    3.9 

+0.99 

1    3.3 

31 

5  57  27.77 

+1.304 

+22  3121.1 

+0.94 

2315.4 

32 

5  40  39.61 

+1.377 

+22  24  25.7 

+0.00 

1    0.0 

32 

5  58    1.20 

+1.399 

+22  31  26.7 

+0.99 

2:)  12.0 

Day  of  the  Month. 

let. 

nth 

91st. 

SlBt. 

Dayof  the  Month. 

1st. 

nth. 

Slst. 

tlBt. 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

ao 

0.9 

7!sj 
0.8 

>     7:g 

1        0.9 

7.8 
09 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

7:8 

0.9 

7:8 

0.9 

7:8 

0.9 

7':8 
0.9 

the  sign  —  indicates  south  decUnationa. 

SATURN,   1885. 


245 


GREENWICH  MEAK  TIME. 
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GREENWICH  MEAN  TIME. 
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GREENWTOH  IVTEAN  TIME. 
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0.977 

22  17  53.9 
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0.7J 

13   7.0 

11 

6  34  25.65 

-0.498 

+22  18  57.7 

+0.40 

15   8.7 

11 

6  26  32.14 

-0.835 

+22  26    4.1 

+0.79 

13   2.8 

12 

6  34  15.15 

0.446 

22  19    7.5 

0.49 

15   4.5 

12 

6  26  12.01 

0849 

22  26  21.3 

0.79 

1258.5 

13 

6  34    4.22 

0.464 

22  19  17.7 

0.43 

15  0.4 

13 

6  25  51.71 

0.849 

22  26  38.6 

0,79 

1254.2 

14 

6  33  52.88 

0.481 

22  19  28.3 

0.45 

14  56.3 

14 

6  25  31.24 

0.856 

28  26  55.9 

0.79 

12  50.0 

15 

6  33  41.12 

0.409 

22  19  39.3 

0.47 

14  52.2 

15 

6  25  10.63 

0.861 

82  27  13.2 

0.79 

12  45.7 

16 

6  33  28.94 

-0.516 

+22  19  50.7 

+0.48 

14  48.0 

16 

6  24  49.89 

-0.867 

+22  27  30.6 

+0.73 

1241.4 

17 

6  33  16.36 

0.539 

22  20   2.4 

0.50 

14  43.9 

17 

6  24  29.03 

0.879 

22  27  48.1 

0.73 

12  37.2 

18 

6  33    3.38 

0.540 

22  20  14.5 

051 

14  39.7 

18 

6  24    8.05 

0.877 

82  28    5.5 

0.73 

1232.9 

19 

6  32  50.02 

0.565 

22  20  26.9 

0.58 

14  35.6 

19 

6  23  46.98 

0.880 

22  28  23.0 

0.73 

1228.6 

80 

6  32  36.26 

0.561 

22  20  39.6 

0.54 

14  31.4 

20 

6  23  25.82 

0.883 

22  28  40.5 

0.73 

1224.3 

21 

6  32  22.13 

-0.696 

+22  20  52.6 

+0.55 

14  27.2 

21 

6  23    4.59 

-0.887 

+22  28  57.9 

+0.73 

1220.0 

28 

6  32   7.63 

0.619 

22  21    6.0 

0.56 

14  23.1 

22 

6  22  43.29 

0.889 

22  29  15.4 

0.73 

12  15.7 

8:3 

6  3152.77 

0.097 

22  21  19.6 

0.57 

14  18.9 

23 

6  22  21.94 

0.890 

22  29  32.8 

0.79 

1211.4 

24 

6  3137.54 

0.649 

22  21  33.6 

0.59 

14  14.7 

24 

6  22   0.56 

0.891 

22  29  50.2 

0.79 

12   7.1 

85 

6  3121.96 

0.656 

22  21  47.8 

0.60 

14  10.5 

25 

6  2139.15 

0.893 

22  30    7.5 

0.79 

12  2.8 

86 

6  31    6.04 

-0.670 

+22  22   2.3 

+0.61 

14    6.3 

26 

6  21  17.71 

-0.693 

+22  30  24.8 

+0.79 

1158.6 

27 

6  30  49.79 

0.664 

22  22  17.0 

0.69 

14   2.1 

27 

6  20  50.27 

0.893 

22  30  42.0 

0.79 

1154.3 

88 

6  30  33.21 

0.698 

22  22  32.0 

0.63 

1357.9 

28 

6  20  34.85 

0.899 

22  30  59.1 

0.71 

1150.0 

29 

6  30  16.31 

0.711 

22  22  47.3 

0.64 

13  53.7 

29 

6  20  13.45 

0.801 

22  31  16.2 

0.71 

1145.7 

30 

6  29  59.10 

0.793 

22  23    2.7 

0.65 

13  49.5 

30 

6  19  52.07 

0.890 

22  31  33.2 

0.71 

1141.4 

31 

6  29  41.60 

-0.736 

+22  23  18.4 

+0.66 

1345.3 

31 

6  19  30.74 

-0.887 

+22  3150.1 

+0.70 

1137.1 

32 

6  29  23.79 

-0.748 

+28  23  34.3 

+0.67 

1341.0 

32 

6  19    9.48 

-0.884 

+22  32    7.0 

+0.70 

1132.8 

Day  of  the  Month. 

1st. 

11th. 

Slst. 

Slst. 

Day  of  the  Month. 

1st. 

11th. 

91st. 

Slst 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

9.2 
1.0 

9.4 
1.1 

9.5 
1.1 

9.6 
1.1 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

9:6 

1.1 

9:7 
1.1 

97 
1.1 

9:7 
1.1 

The  sign  -^  prefixed  to  the  hourly  change  of  declination  indicates 
tions  are  decreasing.    The  sign  —  indicates  that  north  deolinatj 

Ifhat  north  declinations  are  increasing  and  south  declina- 
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GREENWICH  MEAN  TIME- 

Dftte. 

AaoeuUm. 

Var.of 
E.A. 
fori 
iMy. 

rwKJI^w 

Var.of 
DecL 
fori 
Day. 

MmMIiui 
Pa«a«». 

Date. 

Var.of 
B.A. 
fori 
Day. 

DeS^Uon. 

Var.of 
DeoL 
fori 

i>«y. 

Meridian 

Noon, 

Noon. 

Noon, 

No<m. 

ifoon. 

Jfoon. 

Noon, 

Noon, 

Jan.  0 

h  m     • 
121153.54 

• 
+1.390 

O        1       It 

-02827.7 

It 
-6.47 

h    m 
1727.8 

July  3 

h  m    8 
1157  58.18 

8 

+5.909 

O        t       II 

+1   0  34.3 

II 
-06.75 

h    m 
510.4 

4 

121157.43 

-H).&56 

02842.7 

-1.07 

1712.1 

7 

115820.54 

5.947 

05758.0 

41.36 

4  55.1 

8 

121158.00 

-0.973 

02836.2 

+  4.33 

1656.4 

11 

1158  45.74 

6.648 

0  56  3.6 

45.84 

4  39.8 

12 

121155.25 

1.101 

028  8.2 

0.65 

1640.6 

15 

115913.69 

7.396 

05151.5 

50.17 

4  24.5 

16 

121149.21 

1.990 

02719.1 

14.90 

1624.8 

19 

115944.31 

7.075 

04822.5 

54.39 

4   9.3 

20 

121139.92 

-9.790 

-026  9.2 

+90.03 

16  8.9 

23 

12  017.46 

-W.595 

+044  37.2 

-68.97 

354.1 

24 

12  11  27.48 

3.408 

024  39.1 

94.07 

1552.9 

27 

12  053.03 

9.187 

040  36.6 

69.09 

339.0 

28 

1211  12.01 

4.937 

02249.6 

99.79 

1536.9 

31 

12   130.91 

9.750 

03621.3 

65.56 

323.9 

Feb.  1 

1210  53.62 

4.951 

02041.7 

34.94 

1520.9 

Aug.  4 

12  211.00 

10.966 

03152.1 

68.06 

3  8.8 

6 

121032.44 

5.039 

0  18  16.0 

38.53 

15  4.8 

8 

12  253.17 

10.709 

027  9.9 

78.13 

253.8 

9 

1210  6.62 

-6.979 

-01533.7 

+49J6 

14  48.7 

12 

12  337.29 

11.964 

+02215.4 

-75.06 

238.8 

13 

12  948.32 

6.870 

012  36.0 

46.98 

14  32.5 

16 

12  4  23.24 

11.699 

017  9.7 

77.75 

223.8 

17 

12  913.73 

7.414 

0  924.0 

49.65 

14  16.3 

20 

12  510.83 

19.001 

01153.8 

80.19 

2  8.9 

21 

12  843.08 

7.901 

0  559.2 

59.64 

14   0.1 

24 

12  5  59.92 

19.448 

0  628.6 

89.36 

154.0 

25 

12  810.60 

8.396 

-0  223.3 

65.93 

1343.8 

28 

12  650.36 

19.768 

+0  0  55.2 

84.30 

139.1 

Mar.  1 

12  7  36.54 

-6.695 

+0   122.2 

+57.44 

1327.5 

Sept.1 

12  742.01 

13.065 

-0  4  45.5 

-86.01 

124.2 

5 

12  7   1.12 

9.009 

0  515.8 

50.96 

1311.2 

5 

12  834.75 

13.304 

010  32.5 

87.45 

1    9.4 

9 

12  624.60 

9.940 

0  915.7 

60.67 

1254.9 

9 

12  928.39 

13.510 

0  1624.8 

88.64 

054.5 

13 

12  547.22 

9.499 

01320.5 

61.60 

1238.5 

13 

1210  22.77 

13.671 

02221.2 

80.53 

0  39.7 

17 

12  5  9.26 

9.538 

01727.9 

69.07 

1222.1 

17 

121117.70 

13.790 

02820.6 

00.11 

024.9 

21 

12  4  31.02 

-0.574 

402136.5 

+69.13 

12  5.8 

21 

12  12 13.03 

13.866 

-034  21.8 

-90.44 

010.1 

25 

12  3  52.77 

9.540 

02544.3 

61.69 

1149.4 

25 

1213  8..58 

13.909 

0  4023.8 

00.59 

23  51.6 

29 

12  314.78 

9.444 

02940.4 

60.81 

1133.1 

29 

1214   4.19 

13.898 

0  4625.5 

00.30 

23  36.8 

Apr.  2 

12  237.32 

9.970 

0  33  50.4 

50.58 

1116.7 

Oct.  3 

1214  59.71 

13.854 

0  5225.9 

80.89 

2322.0 

6 

12  2  0.63 

9.057 

0  37  45.5 

57.89 

11    0.4 

7 

121554.96 

13.764 

0  5823.7 

80.05 

23  7.2 

10 

12   124.95 

-6.771 

+04133.2 

4-55.85 

1044.1 

11 

1216  49.76 

13.696 

-1    417.9 

-87.08 

2252.3 

14 

12  0  50.55 

8.499 

045  U.8 

53.30 

1027.8 

15 

121743.91 

13.449 

1  10  7.2 

86.61 

2237.5 

18 

12  017.66 

8.013 

0  48  39.8 

50.55 

1011.5 

19 

121837.24 

13.916 

11550.4 

84.95 

2222.7 

22 

1159  46.52 

7.548 

0  5155.7 

47.35 

9  55.3 

23 

121929.59 

19.948 

1  21  26.5 

83.05 

22  7.8 

26 

115917.33 

7.037 

054  58.2 

43.86 

939.1 

27 

122020.77 

19.639 

126  54.4 

80.87 

2152.9 

30 

115850.27 

-6.487 

+05746.3 

+40.14 

922.9 

31 

122110.65 

19.900 

-13213.1 

-78.49 

2138.0 

May  4 

115825.51 

5.801 

1    018.9 

36.13 

9  6.8 

Nov.  4 

122159.03 

11.895 

13721.4 

75.70 

2123.1 

8 

1158   3.19 

5.900 

1   2  34.9 

31.87 

8  50.7 

8 

122245.75 

11.456 

1  42  18.3 

79.68 

21   8.1 

12 

116743.47 

4.503 

1   4  33.6 

97.49 

834.6 

12  j  1223  30.62 

10.975 

147  2.6 

60.49 

2053.1 

16 

115726.49 

3.893 

1    614.1 

99.77 

618.6 

16 

1224  13.49 

10.451 

1  51  33.3 

65.00 

2038.1 

20 

115712.37 

-3.167 

+1    735.6 

+17.97 

8  2.6 

20 

1224  64.18 

+0.801 

-16549.4 

-69.14 

2023.0 

24 

1157   1.16 

9.494 

1   837.7 

13.07 

746.7 

24 

122532.58 

0.301 

15950.2 

58.10 

20  7.9 

28 

1156  52.99 

1.660 

1    920.0 

8.10 

7  30.9 

28 

1226   8.64 

8.675 

2  3  34.7 

54.09 

19  52.8 

June  1 

115647.84 

0.905 

1    942.4 

+  3.06 

715.1 

Dec.  2 

122641.93 

8.013 

2  7  2.0 

40.69 

19  37.6 

5 

1156  45.77 

-0.130 

1   9  44.6 

-1.99 

659.3 

6 

122712.59 

7.315 

21011.4 

45.03 

1922.4 

9 

1166  46.81 

40.658 

+1    926.4 

-7.11 

643.6 

10 

122740.40 

4^.585 

-213  2.0 

-40.94 

19  7.1 

13 

115650.99 

1.437 

1    847.7 

19.91 

627.9 

14 

1228  5.24 

5.833 

21533.1 

85.39 

1851.8 

17 

115658.30 

9.918 

1    7  48.7 

17.90 

612.3 

18 

122827.04 

5.061 

21744.4 

30.97 

1836.4 

21 

1157  8.73 

9.993 

1    629.5 

99.30 

556.8 

22 

122845.70 

4.970 

21935.2 

95.19 

1821.0 

23 

115722.23 

3.759 

1    4  50.4 

97.91 

541.3 

26 

1229   1.18 

8.464 

221   5.2 

19.60 

18  5.5 

29 

116738.73 

+4.496 

+1    251.9 

-39.03 

625.8 

30 

122913.40 

+9.649 

-22214.2 

-14.58 

17  50.0 

July  3 

1157  58.18 

+5.989 

+1    0  34.3 

-36.75 

510.4 

34 

122922.30 

+1.800 

-223   1.8 

-0.90 

17  34.4 

Or 
Oi 

eatest  horizoD 

talpan 
meter, 

tUaz,        Mai 
liai 

x:h21, 

II".  51. 
I".  04. 

Least 
Leaet 

horixoDtal  pai 

raUax, 

P95,  0" 
p26^  1" 

46. 

74. 

NEPTUNE,   1885. 
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GREENWICH  MEAN  TIME. 

^K^* 

Var.of 

Var.of 

^5BSS^' 

Var.of 

Var.of 

D*to. 

R.A. 
fori 
l>*y. 

Apparent 
DfMdIiiaUon. 

DecL 
fori 
Day. 

Ueridlao 
P88«i«e. 

Date. 

XL  A. 
fori 
Day. 

Apparent 
DecluiaUoo. 

Deol. 
fori 
Day. 

Meridian 
PanKigo. 

Noon, 

Nb<m. 

Noon, 

Noon, 

Noon, 

No<ni, 

Noon, 

Noon. 

h  m     8 

8 

0     /    // 

„ 

h    m 

h  m    8 

8 

0     i     II 

II 

h    m 

Jan.  0 

3  15  19.61 

-3.949 

+16  14  16.9 

-19.96 

832.7 

July  3 

3  3120.26 

+6.816 

+171918.0 

+91.81 

2041.4 

4 

315   4.76 

3.478 

161331.8 

10.30 

816.7 

7 

3  3146.80 

6.450 

1720  42.2 

90.30 

2026.1 

8 

314  51.80 

9.091 

1612  54.7 

8.30 

8   0.7 

11 

33211.82 

6.050 

1722  0.3 

18.70 

20  10.7 

12 

3  14  40.86 

9.486 

16  1225.6 

6.99 

744.8 

15 

3  32  35.23 

5.644 

172311.8 

17.05 

19  55.4 

16 

314  31.95 

1.963 

1612  5.1 

4.09 

7  29.0 

19 

33256.93 

5.905 

172416.6 

15.35 

1940.0 

30 

314  25.17 

-1.485 

+16115.3.5 

-1.78 

713.1 

23 

33316.85 

+4.753 

+172514.5 

+13.60 

1924.6 

24 

314  20.57 

0.875 

16  1150.8 

+  0.45 

6  57.3 

27 

333  34.94 

4.964 

1726   5.4 

11.89 

19  9.2 

88 

314  18.18 

-0.393 

161157.0 

9.65 

641.6 

31 

333  51.12 

3.809 

172649.2 

10.09 

1853.7 

Feb.  1 

3  14  18.00 

+0.939 

161212.0 

4.85 

625.8 

Aug.  4 

334   5.34 

3.304 

172725.7 

8.17 

18  38.2 

5 

3  14  20.04 

0.790 

1612  35.9 

7.04 

610.1 

8 

334  17.53 

9.700 

172754.7 

6.39 

1822.7 

9 

3  14  24.32 

+1.359 

+1613  8.5 

+  9.93 

554.5 

12 

334  27.64 

+9.966 

+172816.3 

+  4.47 

18  7.1 

13 

3  14  30.84 

1.900 

16  13  49.8 

11.40 

538.8 

16 

3  34  35.64 

1.734 

172830.4' 

9.57 

1751.5 

17 

3  14  39.57 

•9.457 

1614  39.6 

13.59 

523.3 

20 

3  34  41.49 

1.196 

1728  36.8 

+  0.67 

17  35.9 

21 

3  14  50.47 

9.903 

16  15  37.7 

15.55 

5  7.7 

24 

3  34  45.19 

0.655 

172835.7 

-1.90 

1720.2 

25 

315  3.50 

3.519 

16  1643.8 

17.50 

4  52.2 

28 

3  34  46.73 

+0.116 

172827.1 

3.05 

17  4.5 

Mnr.  I 

31518.60 

+4.097 

+1617  57.5 

+19.37 

4  36.7 

Sept.  1 

3  34  46.12 

-0.499 

+172811.2 

-4.90 

1648.7 

5 

31535.69 

4.517 

16  19  18.6 

91.15 

4  21.3 

5 

3  34  43.35 

0.961 

172748.0 

•    6.70 

16  33.0 

!) 

31554.72 

4.993 

162046.6 

99.85 

4   5.9 

9 

334  38.43 

1.497 

17  2717.6 

8.40 

16  17.1 

13 

3  16  15.62 

5.459 

162221.2 

94.45 

3  50.5 

13 

3  34  31.39 

9.090 

172640.1 

10J» 

16    1.3 

17 

3  16  38.32 

5.889 

1624   2.0 

95.95 

3  35.2 

17 

3  34  22.29 

9.597 

17*2555.7 

11.00 

1545.4 

21 

317  2.71 

+6.309 

+162548.7 

+97.34 

319.8 

21 

3  34  11.19 

-3.019 

+1725  4.8 

-13.59 

1529.5 

25 

31728.70 

6.690 

16  27  40.7 

98.60 

3   4.5 

25 

3  3358.16 

3.491 

1724   7.6 

15.07 

1513.5 

29 

31756.19 

7.050 

1629  37.4 

99.73 

249.3 

29 

3  33  43.28 

3.945 

17  23  4.5 

16.59 

14  57.5 

Apr.  2 

31825.06 

7.389 

16  3138.4 

30.74 

234.0 

Oct.  3 

3  33  26.62 

4.379 

17  2155.7 

17.87 

14  41.5 

6 

31855.21 

7.690 

16  33  43.2 

31.64 

218.8 

7 

3  33  8.27 

4.790 

172041.7 

10.19 

14  25.5 

10 

31926.54 

+7.971 

+163551.4 

+39.43 

2  3.6 

11 

33248.34 

-5.167 

+171922.9 

-90.90 

14   9.4 

14 

31958.94 

8.994 

16  38  2.4 

33.08 

148.4 

15 

3  3226.97 

5.509 

17  17  59.6 

91.35 

1353.4 

18 

3  20  32.28 

8.440 

16  40  15.8 

33.60 

133.2 

19 

332  4.31 

5.815 

171632.3 

99.97 

13  37.2 

22 

3  21    6.42 

8.697 

1642  31.0 

33.96 

1  18.1 

23 

3  3140.49 

6.088 

1715   1.7 

93.09 

1321.1 

26 

32141.25 

8.784 

1644  47.4 

34.95 

1    2.9 

27 

3  31  15.65 

6.396 

1713  28.3 

93.63 

13  5.0 

30 

32216.65 

+8.911 

+1647  4.7 

+34.40 

0  47.8 

31 

33049.94 

-6.595 

+17  1152.8 

-94.10 

12  48.8 

Maj4 

32252.49 

9.006 

16  4922.3 

34.40 

0  32.6 

Nov.  4 

3  3023.51 

6.689 

17  10  15.6 

94.48 

1232.6 

8 

32328.66 

9.074 

165139.7 

34.97 

0  17.5 

8 

329  56.54 

6.79S 

17  8  37.1 

94.70 

12  16.5 

12 

3  24   5.04 

9.111 

16  53  56.4 

34.05 

0   2.4 

12 

32929.21 

6.869 

17   6  58.2 

94.79 

12   0.3 

16 

32441.51 

9.116 

16  5612.0 

33.73 

2343.5 

16 

3  29   1.70 

6.883 

17   519.5 

94.60 

1144.1 

20 

32517.93 

+9.085 

+16  5826.1 

+33.90 

2328.4 

20 

328  34.20 

-6.861 

+17  341.6 

-94.30 

1127.9 

24 

32554.15 

9.091 

17  0  38.2 

39.79 

23  13.3 

24 

328  6.87 

6.796 

17   2   5.2 

93.85 

1111.7 

28 

32630.06 

8.930 

17  247.7 

39.03 

2258.1 

28 

3  2739.89 

6.688 

17  0  30.9 

93.95 

10  55.6 

June  1 

327  5.54 

8.810 

17  4  54.3 

31.90 

2243.0 

Dec.  2 

32713.43 

6.537 

16  58.59.4 

99.47 

10  39.4 

5 

327  40.50 

8.661 

17  6  57.7 

30.40 

22  27.8 

6 

326  47.65 

6.344 

16  57  31.3 

91.67 

1023.2 

9 

3  2814.80 

+8.484 

+17  8  57.4 

+99.45 

22  12.7 

10 

326  22.74 

-6.104 

+1656   7.1 

-90.50 

10  7.1 

13 

3  28  48.33 

8.973 

1710  53.1 

98.39 

21  57.5 

14 

325  58.88 

5.890 

16  54  47.6 

19.97 

9  51.0 

17 

3  2920.95 

8.033 

171244.3 

97.93 

21  42.3 

18 

325  36.22 

5.509 

16  53  33.2 

17.99 

9  34.9 

21 

325)52.56 

7.767 

17  14  30.7 

95.97 

2127.1 

22 

325  14.90 

5.151 

165224.4 

16.49 

918.8 

25 

33023.05 

7.473 

17  16  12.0 

94.65 

21  11.9 

26 

324  55.05 

4.767 

16  5121.9 

14.89 

9  2.8 

29 

3  3052.31 

+7.155 

+1717  47.8 

+93.97 

20  56.6 

30 

3  24  36.80 

-4.351 

+16  50  26.0 

-13.12 

8  46.7 

July  3 

3  3120.26  +6.816 '-f-17  19  18.0 

+91.81 

2041.4 

34 

3  24  20.28-3.904 

+  16  49  37.1 

-11.32     8  30.7|| 

Least  horizontal  parallax, 
lieast  semidiameter, 


Miy  16,  0".29. 
Mjfcy  16,  1".S5. 


Greatest  horizontal  parallax,  November  16,  0''.31. 
Greatest  semidiameter,  November  10,  1".33. 
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HELIOCENTBIO  CO-OEDINATES,   1885. 


MERCURY. 

GREENWICH  MEAN  NOON. 

Date. 

HolioceDtrio 

Loc};itude, 

Mean  Eqainox 

of  Date. 

Daily 
Motion. 

Bednction 

to 

Orbit. 

Hellocentiio 
LaUtade. 

Daily 
Motion. 

Logarithm 

of 

Badiaa 

Vector. 

Logarithm  of  Distance 
from  Earth— 

At  Date. 

At  Interme- 
diate Date. 

o      /      // 

O       1       it 

/     // 

O         /         // 

/    // 

Jan.    0 

82  23  59.7 

6  18  54.8 

+12  10.5 

+4    4  25.2 

+37  43.8 

9.48a3955 

9.8436901 

9.8366656 

2 

94  57  33.5 

6  13  40.0 

12  47.7 

5  12  55.4 

30  97.8 

9.4921271 

9.8314071 

9.8280475 

4 

107  15    0.7 

6    9  57.4 

11    3.7 

6    5  22.4 

91  51.1 

9.4990976 

9.8266450 

9.8271789 

6 

119    6  31.0 

5  47  67.9 

7  29.5 

6  40    7.5 

19  55.3 

9.5087543 

9.82<)5548 

9.8336163 

8 

130  24  57.5 

5  30    8.0 

+  2  54.4 

6  57  27.8 

+  4  33.5 

9.5204219 

9.8391632 

9.8459706 

10 

141    6  13.7 

5  11    0.0 

-  1  50.7 

+6  59    5.6 

-9  43.0 

9.5334120 

9.8538060 

9.8624437 

12 

;51    8  57.2 

4  51  46.6 

6    5.8 

6  47  29.3 

8  39.6 

9.5471000 

9.87167.59 

9.881318:) 

14 

160  33  51.8 

4  33  19.1 

9  24.9 

6  25  20.6 

13  16.4 

9.5609643 

9.8912124 

9.9012250 

16 

169  23    7.5 

4  16  19.0 

11  37.2 

5  55  11.6 

16  41.5 

9.5745994 

9.9112484 

9.9211968 

18 

177  39  45.3 

4    0  49.9 

12  43.0 

6  19  14.7 

19    6.7 

9.5877047 

9.9310032 

9.9406166 

20 

185  27    5.2 

3  46  55.0 

-12  46.8 

+4  39  16.8 

-90  44.9 

9.6000676 

9.9499995 

9.9591249 

22 

192  48  33.6 

3  34  50.9 

11  58.5 

3  56  42.9 

91  44.9 

9.6115456 

9.9679754 

0.9765397 

24 

199  47  30.5 

3  94  99.1 

10  29.0 

3  12  38.9 

99  15.7 

9.6220464 

9.9848119 

9.9927905 

26 

206  27    1.8 

3  15  93.5 

8  28.4 

2  27  53.9 

99  96.9 

9.6315162 

0.0004771 

0.007875:^ 

28 

212  49  59.7 

3    7  47.5 

6    6.8 

1  43    4.4 

29  90.9 

9.6399251 

0.0149910 

0.0218304 

30 

218  59    1.8 

3    1  96.6 

-  3  33.1 

+0  58  38.0 

-93    3.9 

9.6472612 

0.0284014 

0.0347121 

Feb.    1 

224  4>6  31.7 

9  56  14.9 

-  0  54.7 

+0  14  54.5 

91  38.1 

9.6535230 

0.0407705 

0.0465848 

3 

230  44  40.8 

9  59    4.8 

+  1  42.0 

-0  27  50.0 

91    5.4 

9.6587145 

0.0521636 

0.05751.55 

6 

236  25  30.2 

9  48  53.8 

4  11.3 

1    9  23.6 

90  97.4 

9.6628432 

0.0626479 

0.0675681 

7 

242    0  52.7 

9  46  37.5 

6  28.6 

1  49  36.4 

19  44.7 

9.6659170 

0.0722838 

0.0768020 

9 

247  32  34.8 

9  45  13.0 

+  8  29.9 

-2  28  19.7 

-18  57.9 

9.6679428 

0.0811290 

0.0852706 

11 

253    2  18.3 

9  44  38.7 

10  11.4 

3    5  25.1 

18    6.8 

9.6689255 

0.0892323 

0.0930198 

13 

258  31  42.5 

9  44  53.4 

11  30.0 

3  40  43.9 

17  11.9 

9.6688681 

0.0966383 

0.1000913 

15 

264    2  24.6 

9  45  56.8 

12  23.5 

4  14    6.5 

16  10.4 

9.6677702 

0.103.3833 

0.1065178 

17 

269  36    2.8 

9  47  40.5 

12  49.9 

4  45  21.5 

15    3.7 

9.6656289 

0.1094979 

0.1123259 

19 

275  14  18.2 

9  50  33.9 

4-12  46.9 

-5  14  16.4 

-13  49.9 

9.6624393 

0.1150040 

0.1175337 

^81 

280  58  54.5 

9  54  11.4 

12  13.5 

5  40  35.0 

19  97.] 

9.6581938 

0.1199163 

0.1221519 

23 

286  51  41.5 

9  58  45.9 

11    9.1 

6    3  57.5 

10  53.4 

9.6528843 

0.1242408 

0.1261824 

25 

292  54  35.3 

3    4  19.0 

9  33.6 

6  24    0.0 

9    6.8 

9.6465042 

0.1279752 

0.1296173 

27 

299    9  40.9 

3  10  57.7 

7  28.4 

6  40  14.3 

7    4.6 

9.6390496 

0.1311062 

0.1324383 

Mar.   1 

305  39  13.0 

3  18  46.4 

+  4  56.1 

-6  52    6.5 

-4  43.3 

9.630.5228 

0.1336093 

0.1346144 

3 

312  25  36.9 

3  97  50.5 

+  2    1.3 

6  58  52.4 

-  1  59.4 

9.6209376 

0.1354477 

0.1.361020 

5 

319  31  29.2 

3  38  15.7 

-  1    8.6 

6  59  45.8 

+  1  10.8 

9.6103259 

0.1365694 

0.1368409 

7 

326  59  37.6 

3  50    7.4 

4  23.7 

0  53  49.3 

4  51.1 

9.5987453 

0.1369063 

0.1367.535 

9 

334  52  58.5 

4    3  96.5 

7  30.8 

6  39  59.4 

9    4.6 

9.5862929 

0.136.3703 

0.1357425 

11 

343  14  30.9 

4  18  18.5 

-10  12.1 

-:6  17    7.9 

+13  59.6 

9..5731 182 

0.1348543 

0.1336884 

13 

352    7    8.7 

4  34  39.6 

12    0.2 

5  44    6.9 

19  13.3 

9.5594423 

0.1322264 

0.1304485 

15 

1  33  28.2 

4  51  56.5 

12  52.1 

4  59  57.6 

94  59.1 

9.5455759 

0.1283334 

0.1258586 

17 

11  35  24.3 

5  10    3.8 

12  10.0 

4    4    4.2 

30  54.0 

9.5319382 

0.1230011 

0.1197369 

19 

22  13  45.1 

5  98  19.8 

9  48.5 

2  56  33.3 

36  31.9 

9.5190624 

0.1160416 

0.1118918 

21 

33  27  37.5 

5  45  94.9 

-  5  51.8 

-1  38  36.0 

+41  13.3 

9.5075830 

0.1072643 

0.1021379 

23 

45  13  53.5 

6    0  99.8 

-  0  46.8 

-0  12  47.3 

44  14.8 

9.4981912 

0.0964943 

0.0903182 

25 

57  26  44.3 

6  11  44.8 

+  4  37.2 

+1  16  47.2 

44  59.7 

9.491.5544 

0.0835982 

0.0763280 

27 

69  57  35.9 

6  18  19.0 

9  16.7 

2  44  49.4 

49  40.0 

9.4882048 

0.0685075 

0.0601416 

29 

82  35  40.4 

6  18  59.0 

12  12.2 

4    5  33.9 

37  38.1 

9.4884314 

0.0512417 

0.0418263 

31 

95    9    3.5 

6  13  31.7 

+12  47.1 

+5  13  50.8 

+30  90.4 

9.4922150 

0.0319188 

0.0215481 

33 

107  26  10.0 

6    9  45.3 

+11     1.2 

+6    6    2.0 

+91  41.7 

9.4992.305 

0.0107486 
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MERCURY. 

GREENWICH  MEAN  NOON. 

Date. 

Heliocentric 

LoDjEitudo, 

Mean  Eqninox 

ofUate. 

Dally 
Motiun. 

Bedaotion 

to 

Orbit. 

Heliocentric 
Latitude. 

Dally 
Motion. 

Logarithm 

of 

Itadins 

Vector. 

Logarithm  of  Distance 
from  Earth— 

At  Date. 

At  Interme- 
diate Date. 

Apr.   0 

o        /        // 

95    9    3.5 

O       /       // 

6  13  31.7 

/     // 
+12  47.1 

O         /         // 

+6  13  50.8 

+30  90.4 

9.4922150 

0.0319188 

0.0215481 

2 

107  26  10.0 

6    9  45.3 

11     1.2 

6    6    2.0 

91  41.7 

9.4992305 

0.0107486 

9.9995582 

4 

119  17  12.5 

5  47  43.1 

7  25.5 

6  40  30.8 

19  47.8 

9.5089222 

9.9880192 

9.9761763 

6 

130  35    6.0 

5  99  51.6 

+  2  50.0 

6  57  36.0 

+  4  96.3 

9.5206143 

9.9640774 

9.9517715 

8 

141  15  47.2 

5  10  43.9 

-]  54.9 

6  59    0.5 

-  9  40.0 

9.5336187 

9.9393101 

9.9267466 

10 

151  17  5.5.6 

4  51  99.5 

-  6    9.2 

+6  47  13.6 

-8  44.3 

9.5473121 

9.9141361 

9.9015355 

V4 

160  42  17.3 

4  33    3.9 

9  27.7 

6  24  56.5 

13  90.0 

9.5611751 

9.8890035 

9.8766010 

14 

169  31    2.6 

4  15  57.4 

11  .39.3 

5  54  41.3 

16  44.9 

9.5748032 

9.8643913 

9.8524399 

IG 

177  47  11.9 

4    0  98.9 

12  43.6 

5  18  39.6 

19    8.6 

9.5878978 

9.8408140 

9.8295829 

18 

185  34    7.3 

3  46  43.6 

12  46.4 

4  38  38.6 

90  45.9 

9.6002478 

9.8188170 

9.8085870 

20 

192  55  14.6 

3  34  40.9 

-11  57.5 

+3  56    3.3 

-91  44.9 

9.6117111 

P.7989638 

9.7900158 

82 

199  53  52.7 

3  94  13.4 

10  27.4 

3  1 1  58.4 

99  16.1 

9.6221962 

9.7818096 

9.7744056 

24 

206  33    7.9 

3  15  16.3 

8  26.3 

2  27  13.0 

99  96.3 

9.6316498 

9.7678586 

9.76221.57 

2G 

212  55  52.8 

3    7  41.4 

6    4.6 

1  42  2:^.6 

99  90.9 

9.6400421 

9.7575141 

9.7537807 

28 

219    4  43.5 

3    1  91.4 

3  30.6 

0  57  57.5 

99    3.6 

9.6473619 

9.7510305 

9.7492671 

30 

225    2    4.1 

9  56  10.9 

-  0  52.0 

+0  14  15.0 

-91  37.7 

9.6536072 

9.7484813 

9.7486526 

May    2 

230  50    6.1 

9  59    1.8 

+  1  44.4 

-0  28  28.6 

91    5.0 

9.6587826 

9.7497506 

9.7517.354 

4 

236  30  50.3 

9  48  51.6 

4  13.5 

1  10     1.1 

90*96.8 

9.6628954 

9.7545588 

9.7581670 

6 

242    6    9.1 

9  46  36.0 

6  30.6 

1  50  12.6 

10  44.1 

9.6659532 

9.7625027 

9.7675056 

8 

247  37  48.8 

9  45  19.9 

8  31.6 

2  28  54.6 

18  57.9 

9.6679633 

9.7731140 

9.7792669 

10 

253    7  31.5 

9  44  38.7 

+10  12.8 

-3    5  58.4 

-18    6.0 

9.6689304 

9.7859060 

9.7929745 

12 

258  36  56.4 

9  44  54.9 

11  31.1 

3  41  15.5 

J7  10.4 

9.6688574 

9.8004186 

9.8081882 

14 

264    7  40.7 

9  45  58.9 

12  24.1 

4  14  36.3 

16    9.5 

9.6<)77437 

9.8162378 

9.8245246 

16 

269  41  22.5 

9  47  69.0 

12  50.1 

4  45  49.6 

15    9.7 

9.6655867 

9.8330100 

9.8416593 

18 

275  19  43.1 

9  50  37.0 

12  46.6 

5  14  42.2 

13  48.6 

9.6623812 

9.8504414 

9.8593284 

20 

281    4  26.1 

9  54  15.9 

+12  12.7 

-5  40  57.9 

-19  95.6 

9.6581197 

9.8682956 

9.8773206 

22 

286  57  21.3 

9  58  49.8 

11    7.8 

6    4  17.4 

10  51.9 

9.6527942 

9.8863833 

9.8954661 

24 

293    0  25.4 

3    4  94.6 

9  31.8 

6  24  16.8 

9    5.1 

9.6463979 

9.9045532 

9.9136303 

2G 

299  15  43.0 

3  11    4.9 

7  26.2 

6  40  27.3 

7    9.5 

9.6389271 

9.9226846 

9.9317038 

28 

305  45  29.0 

3  18  54.0 

4  53.6 

6  52  14.2 

4  41.0 

9.6303843 

9.9406767 

9.9495927 

30 

312  32    9.3 

3  97  59.3 

+  1  58.6 

-6  58  56.0 

-1  56.8 

9.6207831 

9.9584416 

9.9672137 

June   1 

319  38  20.6 

3  38  95.0 

-  1  11.6 

6  59  43.6 

+  1  13.8 

9.6101563 

9.9758991 

9.9844874 

3 

327    6  50.5 

3  50  18.8 

4  26.8 

6  53  40.4 

4  54.7 

9.5985615 

9.9929680 

0.0013309 

5 

3.35    0  35.6 

4    3  41.9 

7  33.5 

6  39  42.7 

9    8.7 

9.5860970 

0.0095644 

0.0176558 

7 

343  22  35.0 

4  18  39.8 

10  14.0 

6  16  42.4 

13  57.4 

9.5729126 

0.0255915 

0.0333570 

9 

352  15  42.7 

4  34  48.0 

-12    7.4 

-5  43  31.5 

+19  18.5 

9.5.592309 

0.0409370 

0.0483146 

11 

1  42  33.9 

4  59  19.9 

12  52.1 

4  59  11.7 

95    4.5 

9.5453651 

0.0554713 

0.062.3875 

13 

1 1  45    .3.3 

5  10  90.6 

12    8.6 

4    3    7.5 

30  59.3 

9.5317346 

0.0690419 

0.0754130 

15 

22  23  57.3 

5  98  99.9 

9  45.6 

2  55  26.3 

36  36.1 

9.5188753 

0.0814775 

0.0572113 

17 

33  38  21.4 

ft  45  39.9 

5  47.8 

1  37  20.4 

41  16.9 

9.5074225 

0.0925909 

0.0975JI21 

19 

45  25    4.9 

6    0  35.9 

-  0  41.9 

-0  11  26.1 

+44  16.6 

9.4080679 

0.1021921 

q.l063699 

21 

57  38  16.5 

6  11  53.1 

+  4  42.0 

+  1  18    9.5 

44  59.0 

9.4914778 

0.1101062 

0.1133853 

23 

70    9  20.0 

6  18  15.6 

9  20.3 

2  46    7.6 

49  36.6 

9.4881815 

0.1161951 

0.1185274 

25 

82  47  26.3 

6  18  50.1 

12  13.7 

4    6  42.9 

37  39.3 

9.4884641 

0.1203789 

0.1217506 

27 

95  20  39.7 

6  13  94.5 

12  46.5 

5  14  46.4 

30  19.8 

9.4923002 

0.1226485 

0,1230827 

21) 

107  .37  26.5 

6    9  33.0 

+10  58.7 

+6    6  41.7 

+91  34.8 

9.4993615 

0.1230672 

0.1226189 

31 

119  28    1.6 

5  47  96.7 

+  7  21.7 

+6  40  .54.2 

+19  39.8 

9.5090890 

0.1217576 
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MERCURY. 

GREENWICH  MEAN  n60N. 

Dttte. 

Heliooeotrio 

LoDfdtade, 

Mean  Eqninox 

of  Date. 

Daily 
Motion. 

Rednotion 

to 

Orbit. 

Latitade. 

DaUy 
Motion. 

Logarithm 

of 

Badina 

Vector. 

Logarithm  of  Dlatanoe 
ftom  Earth— 

At  Date. 

At  Interme- 
diate Date. 

o      /       u 

O        1         U 

i     II 

O         1         II 

/    // 

July   1 

119  28    1.6 

5  47  98.7 

+  7  21.7 

+6  40  54.2 

+19  39.8 

9.5090890 

0.1217576 

0.1205046 

3 

130  45  23.0 

5  39  34.8 

+  2  45.6 

6  Wt  44.0 

+  4  19.1 

9.5208061 

0.1188823 

0.1 169134 

5 

141  25  29.6 

5  10  95.6 

-  1  59.2 

6  58  55.3 

-9  55.0 

9.5338253 

0.1146211 

0.1120273 

7 

151  27    2.9 

4  51  19.9 

6  12.7 

6  46  57.4 

8  49.9 

9.5475248 

0.1091530 

0.1060185 

9 

160  50  50.8 

4  39  46.9 

9  30.2 

6  24  31.9 

13  93.6 

9.5613868 

0.1026423 

0.0990418 

11 

169  39    4.8 

4  15  49.5 

-11  40.7 

+5  54  10.4 

-16  46.6 

9.5750091 

0.0952332 

0.0912305 

13 

177  54  46.1 

4    0  15.6 

12  44.1 

5  18    4.2 

19  10.5 

9.5880936 

0.0870465 

0.0826()28 

15 

185  41  16.3 

3  46  31.9 

12  46.0 

4  38    0.3 

90  46.4 

9.6004308 

0.0781795 

0.0r35l54 

17 

193    2    1.6 

3  34  30.0 

11  56.4 

3  55  23.1 

91  45.4 

9.6118797 

0.0687085 

0.0637655 

19 

200    0  20.7 

3  94    4.5 

10  25.7 

3  11  17.2 

99  16.4 

9.6223495 

0.0586922 

0.0534932 

21 

206  39  19.5 

3  15    8.7 

-  8  24.2 

+2  26  31.4 

-S9  96.4 

9.6317872 

0.0481727 

0.0427339 

S3 

213    1  50.2 

3    7  35.0 

6    2.4 

1  41  42.2 

99  90.7 

9.6401634 

0.0371793 

0.0315116 

25 

219  10  29.4 

3    1  16.9 

3  28.3 

0  57  16.7 

99    3.3 

9.6474669 

0.0257322 

0.0198417 

27 

225    7  40.6 

9  56    .5.8 

-  0  49.7 

+0  13  34.9 

91  37.9 

9.6536960 

0.0138408 

0.0077303 

29 

230  55  34.8 

9  51  58.4 

4-  1  46.8 

-0  29    7.6 

9t    4.3 

9.658a'>54 

0.0015107 

9.9951816 

31 

236  36  12.9 

9  48  49.1 

•f  4  15.7 

-1  10  38.9 

-90  96.1 

9.6629520 

9.9887430 

9.9821949 

Aug.  2 

242  11  27.4 

9  46  34.9 

6  32.5 

1  50  40.1 

19  43.4 

9.0659939 

9.9755.379 

9.9687722 

4 

247  43    4.5 

9  45  11.3 

8  33.2 

2  29  29.6 

18  56.4 

9.0679879 

9.9618987 

9.9549183 

6 

25:)  12  46.1 

9  44  38.5 

10  14.1 

3    6  31.8 

18    5.9 

9.6689391 

9.947a334 

9.9406467 

8 

258  42  11.2 

9  44  54.6 

11  32.1 

3  41  47.3 

17    9.5 

9.6688501 

9.9333628 

9.9259869 

10 

264  12  57.2 

9  45  50.6 

+12  24.8 

-4  15    6.2 

-16    8.5 

9.6677205 

9.9185261 

9.9109896 

12 

269  46  42.8 

9  47  54.3 

12  50.2 

4  46  17.4 

15    1.6 

9.6655473 

9.9033896 

9.8957403 

14 

275  25    8.4 

9  50  39.9 

12  46.2 

5  15    7.7 

13  47.4 

9.662.3251 

9.8880597 

9.8803696 

16 

281    9  58.0 

9  54  18.9 

12  11.9 

5  41  20.9 

19  94.3 

9.6580470 

9.8726967 

9.8650721 

18 

287    3    1.8 

9  58  54.4 

11    6.5 

6    4  37.4 

10  50.4 

9.6527046 

9.8575335 

9.8501247 

20 

293    6  16.1 

3    4  30.3 

•f  9  30.1 

-6  24  33.6 

-9    3.4 

9.6462915 

9.8428968 

9.8359083 

22 

299  21  46.3 

3  11  11.0 

7  2:).9 

6  40  40.3 

7    0.5 

9.6388037 

9.8292259 

9.8229244 

24 

305  51  46.8 

3  19    1.8 

4  51.0 

6  52  22.9 

4  38.6 

9.6302440 

9.8170865 

9.8118028 

20 

312  38  44.0 

3  98    8.5 

+  1  55.8 

6  58  59.6 

-  1  54.0 

9.6206264 

9.8071696 

9.8032872 

28 

319  45  15.0 

3  38  36.4 

-  1  14.6 

6  59  41.3 

+  1  17.0 

9.6099835 

9.8002588 

9.7981850 

30 

327  14    7.3 

3  50  30.6 

-  4  29.8 

-6  53  31.2 

+  4  58.4 

9.59a3740 

9.7971611 

9.7972729 

Sept.  1 

335    8  17.4 

4    3  54.4 

7  36.1 

6  39  25.7 

9  19.9 

9.58589(» 

9.7985915 

9.8011690 

3 

343  30  44.8 

4  18  47.4 

10  16.1 

6  16  16.5 

14    9.0 

9.5727021 

9.8050350 

9.8101937 

5 

352  24  23.0 

4  35    4.0 

1,2    8.7 

5  42  55.7 

19  93.6 

9.5590147 

9.8166233 

9.8242746 

7 

1  51  47.1 

4  58  99.8 

(2  52.2 

4  58  25.0 

85  10.0 

9.5451482 

9.8330741 

9.8429268 

9 

11  54  50.5 

5  10  37.8 

-12    7.2 

-4    2    9.8 

+31    4.9 

9.5315254 

9.8537188 

9.8653229 

11 

22  34  18.9 

5  98  46.9 

9  42.6 

2  54  18.2 

36  41.0 

9.5186825 

9.8776033 

9.8904191 

13 

33  49  15.4 

5  45  54.5 

5  43.5 

1  36    3.5 

41  90.6 

9.5072565 

9.9036293 

9.9170950 

15 

45  36  26.8 

6    0  47.6 

-  0  36.8 

-0  10    3.7 

44  18.4 

9.4979398 

9.9306842 

9.9442724 

17 

57  49  59.6 

6  19    1.7 

•f  4  49.9 

+1  19  33.1 

44  51.3 

9.4913971 

9.9577456 

9.9710017 

19 

70  21  15.5 

6  18  19.1 

4-  9  24.0 

+2  47  27.0 

+49  33.9 

9.4881549 

9.9839511 

9.9965158 

21 

82  59  23.1 

6  16  48.0 

12  15.4 

4    7.52.9 

37  96.4 

9.4884934 

0.0086350 

0.0202560 

23 

95  32  26.8 

6  13  17.0 

12  45.9 

5  15  42.7 

30    5.3 

9.4923828 

0.0313421 • 

0.0418681 

25 

107  48  53.8 

6    9  90.8 

10  56.0 

6    7  22.0 

91  96.4 

9.4994902 

0.0518187 

0.0611885 

27 

119  39    0.6 

5  47  11.0 

7  17.6 

6  41  17.7 

J9  31.6 

9.5092544 

0.0699800 

0.0782025 

29 

130  55  48.2 

5  99  17.9 

+  2  41.2 

+6  57  52.0 

+  4  11.8 

9.5209975 

0.0858702 

0.0930017 

31 

141  35  18.0 

5  10    7.4 

-  2    3.5 

+6  58  49.8 

-3    1.9 

9.5340323 

0.0996181 

HELIOCENTRIC  CO-ORDINATES,   1885. 


253 


• 

MERCURY. 

GREENWICH  MEAN  NOON. 

Date. 

HeltooentHc 

LoD^tade, 

Mean  Eqninox 

of  Date. 

Ballj 
Motion. 

Bednetton 

to 

Orbit. 

Latitude. 

Daily 
Hotion. 

Logarithm 

of 

Hadiua 

Vector. 

Logarithm  ef  Diataooe 
ttom  Earth— 

At  Date. 

At  Interme. 
diateDate. 

O        t        II 

o     /      « 

/     // 

O         /         II 

/    II 

Oct.    1 

141  35  18.9 

5  10    7.4 

-2    3.5 

-Hi  58  49.8 

-3    1.9 

9.5340323 

0.0996181 

0.1057424 

3 

151  3({  16.2 

4  50  54.3 

6  16.3 

6  46  40.9 

8  54.1 

9.5477:185 

0.1113982 

0.1166099 

5 

160  51)  29.3 

4  33  90.1 

9  32.8 

6  24    6.8 

13  97.3 

9.5(il6000 

0.1214013 

0.1257958 

7 

169  47  11.2 

4  15  97.9 

11  42.2 

5  53  39.1 

16  49.9 

9.5752165 

0.1298156 

0.1334821 

9 

178    2  23.6 

4    0    1.9 

12  44.6 

5  17  28.5 

19  19.3 

9.5882914 

0.1368157 

0.1398341 

11 

185  48  27.7 

3  46  19.9 

-12  4.5.6 

+4  37  21.6 

-90  47.6 

9.G006161 

0.1425549 

0.1449944 

13 

193    8  50.4 

3  34  19.5 

11  55.2 

3  54  42.6 

91  46.1 

9.0120509 

0.1471671 

0.1490864 

15 

200    6  50.0 

3  83  55.6 

10  24.0 

3  10  35.8 

99  16.7 

9.(J225054 

0.1507643 

0.1522122 

17 

206  45  32.5 

3  15    1.1 

8  22.5^ 

2  25  49.7 

99  96.4 

9.6319269 

0.1534398 

0.1544557 

19 

213    7  49.1 

3    7S6.5 

6    0.0 

1  41    0.7 

93  90.4 

9.6402868 

0.1552685 

0.1558849 

21 

219  16  16.5 

3    1  10.8 

-  3  25.9 

+0  56  35.7 

-99    9.9 

9.6475736 

0.1563109 

0.1565524 

83 

225  13  17.9 

9  56    1.5 

-  0  47.3 

+0  12  54.8 

91  36.6 

9  6537862 

0.1566136 

0.1564984 

25 

231     1    4.4 

S  51  55.0 

+  1  49.2 

-0  29  46.7 

91    3.8 

9.658!)287 

0.16({2099 

0.1557507 

27 

236  41  36.8 

9  48  46.6 

4  18.0 

1  11  16.9 

90  95.6 

9.6<J30087 

0.1551227 

0.1543272 

29 

242  16  47.1 

9  46  39.6 

6  34.5 

1  51  26.0 

19  49.7 

9.6660341 

0.1533649 

0.1522362 

31 

247  48  21.7 

9  45  10.5 

+  8  35.0 

-2  30    4.8 

-18  55.6 

9.6680117 

0.1509404 

0.1494769 

Nov.   2 

253  18    2.4 

9  44  38.4 

10  15.5 

3    7    5.5 

18    4.4 

9.6689468 

0.1478440 

0.1460394 

4 

258  47  27.9 

9  44  55.9 

11  33.1 

3  42  19.1 

17    8.7 

9.6688414 

0.1440611 

0.1419060 

C 

264  18  16.0 

9  46    1.0 

12  25.3 

4  15  36.2 

16    7.8 

9.6676053 

0.1395705 

0.1370504 

8 

269  52    4.9 

9  47  56.4 

12  50.4 

4  46  45.3 

15    0.5 

9.6655058 

0.1343411 

0,1314376 

10 

275  30  35.5 

9  50  49.8 

4-12  46.0 

-5  15  33.3 

-13  46.0 

9.6622672 

0.1283342 

0.1250244 

12 

281  15  32.0 

9  54  99.7 

12  11.2 

5  41  43.9 

19  99.8 

9.6579724 

0.1215009 

0.1177507 

14 

287    8  44.2 

9  58  50.1 

11     5.3 

6    4  57.5 

10  48.8 

9.652()134 

0.1137833 

0.1095718 

IC 

293  12    8.8 

3    4  35.9 

9  28.4 

6  24  50.3 

9    1.6 

9.646  ia33 

0.1051123 

0.1003948 

18 

299  27  51.3 

3  n  17.8 

7  21.8 

6  40  53.3 

6  58.5 

9.638(>786 

0.0954081 

0.0901399   1 

20 

305  58    6.7 

3  19    9.7 

•f  4  48.4 

-6  52  31.4 

-4  36.9 

9.6301022 

0.0845780 

0.0787094 

22 

312  45  20.8 

3  98  17.5 

+  1  52.8 

6  59    3.0 

-  1  61.3 

9.0204682 

0.0725200 

0.0659953 

24 

319  52  11.3 

3  38  46.9 

-  I  17.6 

6  59  38.8 

+  1  90.9 

9.6098100 

0.0591206 

0.0518808 

26 

327  21  26.1 

3  50  49.6 

4  32.9 

6  53  21.9 

5    9.0 

9.5981863 

0.0442610 

0.0362469 

28 

335  16    1.4 

4    4    7.7 

7  38.9 

6  39    8.5 

9  17.9 

9.5856959 

0.0278253 

0.0189847 

30 

343  38  56.4 

4  19    1.9 

-10  18.3 

-6  15  50.2 

+14    6.9 

9.5724922 

0.0097168 

0.0000163 

Dec.    2 

352  33    5.1 

4  35  19.8 

12    9.9 

5  42  19.5 

19  98.9 

9.5587993 

9.9898810 

9.9793230 

4 

2    1     1.8 

4  59  46.5 

12  52.2 

4  57  38.1 

95  15.5 

9.5449334 

9.9683579 

9.9570171 

G 

12    4  39.2 

5  10  55.0 

12    5.7 

4    1  11.9 

31  10.9 

9.5313185 

9.9453468 

9.9334133 

8 

22  44  41.6 

5  99    9.9 

9  39.5 

2  53    9.8 

36  46.9 

9.5184923 

9.9213075 

9.9091480 

10 

34    0  10.5 

5  46  10.0 

-  5  39.0 

-1  .34  45.6 

+41  94.4 

9.5070941 

9.8970849 

9.8853030 

12 

45  47  50.4 

6    1    0.9 

-  0  31.8 

-0    8  41.0 

44  19.8 

9.4978157 

9.8740195 

9.8034809 

14 

58    1  44.3 

6  19  10. 1 

+  4  51.7 

+  1  20  56.8 

44  50.6 

9.491.?207 

9.8539548 

9.8457141 

16 

70  33  12.0 

6  18  S9.4 

9  27.7 

2  48  46.4 

49  90.6 

9.4881325 

9.8:J90188 

9.83409:36 

18 

83  11  20.6 

6  18  45.6 

12  17.0 

4    9    2.7 

37  90.4 

9.4885272 

9.8311047 

9.8301438 

20 

95  44  13.9 

6  13    9.1 

+12  45.2 

+5  16  38.7 

+90  57.6 

9.4924699 

9.8312146 

9.8342363 

22 

108    0  20.3 

6    9    8.4 

10  5:).3 

6    8     1.9 

91  16.1 

9.4990235 

9.8:«)0546 

9.8454580 

.     24 

1 19  49  58.9 

5  46  55.4 

7  13.7 

6  41  4I.U 

19  93.7 

9.5094238 

9.85:?2006 

9.8020247 

26 

131    6  13.3 

5  98  59.7 

+  2  36.7 

6  57  59.7 

+  4    4.6 

9.5211923 

9.8710771 

9.88I92:M 

28 

141  45    8.1 

5    9  49  3 

-  2    7.7 

6  58  44.0 

-3    7.3 

9.5342421 

9.8925501 

9.9033981 

30 

151  45  29.4 

4  50  36.6 

-  6  19.8 

+6  46  24.3 

-8  58.9 

9.5479546 

9.9143021 

9.9251510 

32 

161    8    8.2 

4  39  13.3 

-  9  35.4 

+6  23  41.7 

-13  31.0 

9.5618155 

9.9358324 
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VENUS, 

. 

t                                                                            ■ ■ ■ — — — ■ — ■ ■ — 

GREENWICH  MEAN  NOON. 

Date. 

Heliooentrio 

Lon^itade, 

Mean  Equinox 

of  Date. 

Dally 
Motion. 

Bedaotion 

to 

Orbit. 

Heliocentrio 
Latitude. 

Daily 
MoUon. 

Logarithm 

of 

Radius 

Vector. 

Logarithm  of  Distance 
from  Earth— 

At  Date. 

At  Interme- 
diate Date. 

o      /      // 

O      1       II 

/     // 

O        1        II 

/    // 

Jan.    0 

206  53  45.9 

1  36  97.7 

-  2  59.4 

•1-2  33    9.6 

-  3  45.8 

9.8586331 

0.1386289 

0.1418640 

4 

213  19  14.9 

1  36  16.8 

3    0.2 

2  17  11.3 

4  19.8 

9.8589597 

0.1450338 

0.1481390 

8 

219  43  59.9 

1  36    ft.8 

2  62.0 

1  59  31.4 

4  36.5 

9.8592905 

0.1511802 

0.1541575 

12 

226    8    1.1 

1  35  55.0 

2  35.2 

1  40  23.7 

4  56.6 

9.8596213 

0.1570719 

0.1599237 

IG 

232  31  19.8 

]  35  44.5 

2  10.8 

1  20    2.9 

5  13.0 

9.8599480 

0.1627138 

0.1654438 

20 

238  53  57.8 

1  35  34.7 

-  1  39.9 

+0  58  44.4 

-5  95.4 

9.8602666 

0.1681156 

0.1707294 

24 

245  15  58.0 

1  35  95.6 

1    4.3 

0  36  44.2 

5  33.8 

9.8605731 

0.1732874 

0.1757913 

28 

251  37  23.4 

1  35  17.3 

-0  25.5 

-H)  14  18.8 

5  38.1 

9.8608638 

0.1782419 

0.1806401 

Feb.    1 

257  58  17.8 

1  35  lO.I 

+  0  14.6 

-0    8  15.5 

4  36.9 

9.8611352 

0.1829865 

0.1852810 

5 

264  18  45.7 

1  35    4.0 

0  53.9 

0  30  42.2 

5  34.4 

9.8613839 

0.1876243 

0.1897171 

9 

270  38  51.3 

1  34  50.0 

+  1  30.5 

-0  52  44.8 

-5  96.3 

9.8616070 

0.1918589 

0.1939493 

13 

276  58  39.5 

1  34  55.9 

2    2.6 

1  14    7.5 

6  14.4 

9.8618020 

0.1959886 

0.1979773 

17 

283  18  14.7 

1  34  58.6 

*   2  28.8 

1  34  35.1 

4  58.8 

9.8619664 

0.1999160 

0.2018056 

21 

289  37  41.6 

1  34  51.0 

2  47.8 

1  53  52.8 

4  30.5 

9.8620984 

0.2036470 

0.2054413 

25 

295  57    4.5 

1  34  50.6 

9  58.6 

2  11  46.8 

4  ]6.0 

9.8621963 

0.2071891 

0.2088910 

Mar.   1 

302  16  27.8 

1  34  51.9 

+  3    0.7 

-2  28    4.4 

-  3  51.3 

9.8622590 

0.2105474 

0.2121586 

5 

308  35  55.2 

I  34  59.6 

2  54.0 

2  42  33.7 

3  S9.9 

9.8622859 

0.2137244 

0.2152442 

9 

314  55  30.1 

1  34  54.0 

2  38.8 

2  55    4.5 

9  59.1 

9.8622764 

0.2167178 

0.2181448 

13 

321  15  15.6 

1  34  57.9 

2  16.0 

3    5  27.6 

9  19.1 

9.8622309 

0.2195244 

0.2208561 

17 

327  35  14.3 

1  35    1.5 

146.6 

3  13  35.3 

1  44.5 

9.8621499 

0.2221403 

0.2233770 

21 

333  55  28.6 

1  35    5.6 

+  1  12.0 

-3  19  21.7 

-1    8.5 

9.8620342 

0.2245664 

0.2257086 

25 

340  16    0.2 

1  35  10.9 

+  0  33.9 

3  22  42.3 

-0  31.7 

9.8618852 

0.2268043 

0.2278535 

29 

346  36  50.9 

]  35  15.9 

-0    6.0 

3  23  34.4 

+  0    5.6 

9.8617049 

0.2288569 

0.2298138 

Apr.   2 

352  58    1.9 

1  35  90.4 

0  45.7 

3  21  57.0 

0  43.0 

9.8614950 

0.2307245 

0.2315882 

6 

359  19  34.2 

1  35  95.8 

123.1 

3  17  50.6 

1  90.0 

9.8612584 

0.2324041 

0.2331714 

10 

5  41  28.5 

1  35  31.4 

-  1  66.4 

-3  11  18.1 

+  1  56.1 

9.8609978 

0.2338690 

0.2345566 

14 

12    3  45.8 

1  35  37.9 

2  24.1 

3    2  2:3.6 

9  30.9 

9.8607163 

0.2351733 

0.2357382 

18 

18  26  26.7 

1  35  43.9 

2  44.7 

2  51  13.3 

3    3.9 

9.8604174 

0.2362507 

0.2367117 

22 

24  49  31.8 

1  35  49.4 

2  57.2 

2  37  54.8 

3  34.9 

9.8601046 

0.2371210 

0.2374784 

26 

31  13    1.8 

]  35  55.7 

3    0.9 

2  22  37.6 

4    3.3 

9.85978J8 

0.2377841 

0.2380380 

30 

37  36  57.4 

1  36    9.9 

-2  55.6 

-2    5  32.5 

+  4  98.7 

9.8594530 

0.2382401 

0.238:3896 

May    4 

44    1  19.4 

1  36    8.0 

2  41.7 

1  46  52.0 

4  50.9 

9.8591221 

0.2384860 

0.2385284 

8 

50  26    8.4 

1  36  15.7 

2  19.6 

1  26  49.6 

5    9.6 

9.8587935 

0.2385157 

0.2384467 

12 

56  51  25.1 

1  36S9.7 

1  50.5 

1    5  40.1 

5  94.4 

9.8584712 

0.2383207 

0.2381370 

16 

63  17  10.0 

1  36  90.8 

1  15.8 

0  43  39.2 

5  35.3 

9.8581592 

0.2378948 

0.2375938 

20 

69  43  23.6 

1  36  37.0 

-  0  37.2 

-0  21    3.4 

+  5  41.9 

9.8578616 

0.2:372339 

0.2368151 

24 

76  10    6.2 

1  36  44.3 

+  0    3.3 

+0    1  50.1 

5  44.1 

9.8575822 

0.2363374 

0.2358011 

28 

82  37  17.8 

1  36  51.5 

0  43.6 

0  24  43.9 

5  49.1 

9.8573245 

0.2352064 

0.234.5528 

June  1 

89    4  57.8 

1  36  58.5 

1  21.8 

0  47  20.4 

5  35.5 

9.8570920 

0.2338401 

0.2330675 

5 

95  33    5.4 

1  37    5.9 

155.9 

1    9  22.1 

5  94.6 

9.8568876 

0.2322345 

0.2313402 

9 

102    1  39.2 

1  37  11.5 

+  2  24.1 

+1  30  31.9 

+  5    9.6 

9.8567142 

0.2303832 

0.2293634 

13 

108  30  37.2 

1  37  17.3 

2  45.0 

1  50  33.2 

4  50.4 

9.85^5739 

0.2282796 

0.2271316 

17 

114  59  56.8 

1  37  93.4 

2  57.5 

2    9  10.4 

4  97.5 

9.a=i64685 

0.2259192 

0.2246424 

21 

121  29  34.9 

1  37  96.6 

3    0.9 

2  26    8.7 

4    1.1 

9.8563996 

0.2233013 

0.2218964 

25 

127  59  27.8 

1  37  99.7 

2  55.0 

2  41  14.8 

3  31.4 

9.8563681 

0.2204283 

0.2188968 

29 

134  29  31.0 

1  37  31.7 

+  2  40.2 

+2  54  16.7 

+  9  59.1 

9.8563743 

0.2173024 

0.2156442 

July  3 

140  59  39.7 

1  37  39.4 

+  2  17.1 

+3    5    4.3 

+  9  94.4 

9.8564180 

0.2139226 
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VENUS. 

GREENWICH  MEAN  NOON. 

Dttte. 

Heliocentric 

LoDfritude, 

Mean  Equinox 

of  Date. 

Daily 
MoUon. 

Bednotion 

to 

Orbit. 

HeUocentrio 
Latitade. 

Daily 
Motion. 

Logarithm 

of 

Kadins 

Vector. 

Logarithm  of  Distance 
from  Earth— 

At  Date. 

At  luterme* 
dIateDate. 

O        /         /I 

O       1       II 

/     // 

O        f         II 

/    // 

July  3 

140  69  39.7 

I  37  33.4 

+  2  17.1 

+3    6    4.3 

4-9  94.4 

9.8564180 

0.2139226 

0.2121370 

7 

147  29  48.7 

1  37  31.8 

1  47.1 

3  13  29.2 

1  47.8 

9.8564990 

0.2102863 

0.20a3701 

11 

153  69  62.5 

1  37  99.8 

1  11.5 

3  19  24.8 

1    9.8 

9.8666160 

0.2063875 

0.2043380 

16 

160  29  45.4 

1  37  96.4 

+  0  32.4 

3  22  46.8 

-¥  0  ZUa 

9.8667676 

0.2022212 

0.2000373 

19 

166  59  22.0 

1  37  91.6 

-  0    8.4 

3  23  32.8 

-0    8.0 

9.8669514 

0.1977867 

0.1954693 

23 

173  28  36.8 

1  37  15.5 

-  0  48.8 

+3  21  42.7 

-0  46.9 

9.8571655 

0.1930857 

0.1906366 

27 

179  67  24.5 

1  37    8.9 

1  26.6 

3  17  18.2 

1  95.1 

9.8574068 

0.1881223 

0.1855429 

31 

186  25  40.5 

1  36  59.8 

1  59.9 

3  10  23.7 

9    9.0 

9.8576721 

0.1828984 

0.1801884 

Aug.  4 

192  53  20.9 

1  36  50.4 

2  27.2 

3    1    4.6 

9  37.9 

9.8579583 

0.1774126 

0.1745696 

8 

199  20  22.3 

1  36  40.9 

2  47.0 

2  49  28.7 

3  10.3 

9.8682613 

0.1716594 

0.1686808 

12 

205  46  42.1 

I  38  99.7 

-  2  58.3 

+2  35  45.7 

-3  40.8 

9.8585775 

0.1666332 

0.1625160 

16 

212  12  18.6 

I  36  18.7 

3    0.6 

2  20    6.4 

4    8.3 

9.8589027 

0.1593289 

0.1660723 

20 

218  37  11.3 

1  36    7.7 

2  54.1 

2    2  43.4 

4  39.6 

9.8592328 

0.1627461 

0.1493505 

24 

225    I  20.3 

1  35  56.8 

2  38.8 

1  43  60.0 

4  53.4 

9.8595637 

0.1458860 

0.1423.5.30 

28 

231  24  46.3 

1  35  46.3 

2  16.6 

1  23  40.8 

6  10.5 

9.8598912 

0.1387510 

0.1350796 

Sept.  1 

237  47  31.2 

1  35  36.3 

-  1  46.7 

+1    2  31.3 

-5  93.6 

9.8602112 

0.1313381 

0.1275257 

5 

244    9  37.7 

1  35  97.1 

1  10.7 

0  40  37.3 

5  39.7 

9.8605199 

0.1236410 

0.1196825 

9 

250  31    9.0 

1  35  18.7 

-  0  32.3 

+0  18  16.0 

5  37.7 

9.8608135 

0.1156490 

0.1115391 

13 

256  52    8.6 

1  35  11.3 

•+  0    7.7 

-0    4  18.9 

5  38.5 

9.8610882 

0.1073514 

0.1030854  . 

17 

263  12  40.9 

]  35    5.0 

0  47.2 

0  26  48.0 

6  35.3 

9.8613409 

0.0987403 

0.0<)43]56 

21 

269  32  50.2 

1  34  59.8 

+  1  24.4 

-0  48  66.1 

-5  98.0 

9.8615685 

0.0898109 

0.0a52257 

25 

275  52  41.1 

1  34  55.8 

1  57.6 

1  10  27.0 

6  16.8 

9.8617684 

0.0805596 

0.0758116 

29 

282  12  18.4 

1  34  53.0 

2  24.8 

1  31    6.2 

5    1.7 

9.8619380 

0.0709805 

0.0660647 

Oct.    3 

288  31  46.5 

1  34  51.3 

2  45.1 

1  60  36.2 

4  43.1 

9.8620755 

0.0610626 

0.0559708 

7 

294  61  10.1 

1  34  50.6 

2  67.2 

2    8  46.0 

4  91.1 

9.8621792 

0.0507874 

0.0455099 

11 

301  10  33.2 

1  34  51.0 

+  3    0.9 

-2  25  21.1 

-3  55.9 

9.8622479 

0.0401353 

0.0346614 

15 

307  29  59.8 

1  34  59.4 

2  55.8 

2  40  10.1 

3  98.0 

9.8622807 

0.0290863 

0.0234079 

19 

313  49  33.4 

1  34  54.5 

2  42.1 

2  53    2.3 

9  57.6 

9.8622773 

0.0176247 

0.0117349 

23 

320    9  17.0 

1  34  57.4 

2  20.6 

3    3  48.3 

9  95.0 

9.8622378 

0.0057366 

9.9906291 

27 

326  29  13.7 

1  35    1.0 

1  62.1 

3  12  20.2 

1  50.6 

9.8621626 

9.9934093 

9.9870741 

31 

332  49  25.5 

1  35    5.0 

+  1  18.3 

-3  18  31.7 

-  1  14.9 

9.8620525 

9.9806211 

9.9740405 

Nov.  4 

339    9  54.5 

1  35    9.5 

0  40.6 

3  22  18.0 

0  38.1 

9.8019089 

9.J)673461 

9.96051 5S 

8 

345  30  42.2 

1  35  14.4 

+  0    0.9 

3  23  36.1 

-0    0.8 

9.8617336 

9.9535504 

9.9464456 

12 

351  51  49.9 

1  36  19.6 

-0  38.9 

8  22  24.8 

4-0  36.5 

9.8615285 

9.9391972 

9.9318011 

IC 

358  13  18.8 

1  35  95.0 

1  16.7 

3  18  44.3 

1  13.6 

9.8612961 

9.9242541 

9.9165520 

20 

4  35    9.9 

I  35  30.6 

-  1  51.0 

-3  12  37.0 

+  1  49.9 

9.8610393 

9.9086917 

9.9006699 

24 

10  57  23.8 

1  35  36.4 

2  19.8 

3    4    6.9 

9  94.9 

9.8607611 

9.8924833 

9.8841274 

28 

17  20    1.1 

1  35  49.3 

2  41.7 

2  53  19.7 

9  58.4 

9.8604648 

9.8755972 

9.8668887 

Dec.  2 

23  43    2.4 

1  35  48.6 

2  55.6 

2  40  23.0 

3  99.6 

9.8601541 

9.8579952 

9.8489098 

6 

30    6  28.7 

1  35  54.7 

3    0.9 

2  25  25.7 

3  58.5 

9.8598327 

9.8396265 

9.8301387 

10 

36  30  20.5 

1  36    1.9 

-  2  57.2 

-2    8  38.6 

•f  4  94.5 

9.8595047 

9.8204383 

9.8105217 

14 

42  54  38.5 

1  36    7.8 

2  44.7 

1  50  13.7 

4  47.3 

9.8591740 

9.8003819 

9.7900147 

18 

49  19  23.3 

1  36  14.6 

2  24.0 

1  30  24.6 

5    6.6 

9.8588448 

9.7794166 

9.7685844 

22 

55  44  35.7 

1  36  91.6 

1  56.0 

1    9  26.5 

5  99.9 

9.8585212 

9.7576162 

9.7462106 

26 

62  10  16.2 

1  36  98.7 

1  22.1 

0  47  32.4 

5  33.7 

9.8582074 

9.7340656 

9.7228797 

30 

68  36  25.3 

1  36  35.9 

-  0  44.1 

-0  25    1.6 

+  5  41.0 

9.8579073 

9.7108536 

9.6985866 

34 

75    3    3.4 

1  36  43.9 

-0    3.8 

-0    2    9.8 

+  5  44.1 

9.8576249 

9.6860813 
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MARS. 

GREENWICH  MEAN  NOON 

. 

Bate. 

HeliooeDtrio 
Looigtude. 

pally 

to 

T>aily 

Lopiritbiu 
of 

Logaritlmi  of  Distance 
from  Enrth— 

Mean  Bqninoz 
ofi>ate. 

Moiiun. 

Orbit. 

Latitade. 

Mobiun. 

Radiaa 
Vttctor. 

At  Data. 

Atlntonne- 
diateDate. 

Jan.    0 

296  45  I7.'8 

36  47.e9 

+37.4 

O        /         /» 

-1  43    0.9 

•-96.56 

0.1478979 

0.3738073 

0.3739422 

4 

299  12  48.0 

36  57.39 

3:).8 

1  44  41.7 

93.80 

0.1469487 

0.3740675 

o.:^74ia3:i 

8 

301  40  56.2 

37    6.00 

30.2 

1  46  11.3 

90.S6 

0.1460547 

0..3742894 

0.374.3864 

12 

304    9  40.1 

37  15.94 

26.1 

1  47  29.4 

18.06 

0.1452182 

0.3744747 

0.3745530 

1G 

306  38  57.3 

37  33.30 

21.9 

I  48  35.8 

15.06 

0.1444413 

0.3746216 

0.3746814 

80 

309    8  45.7 

37  30.79 

+17.5 

-1  49  29.9 

-19.00 

0.1437259 

0.:{7473I9 

0.3747744 

24 

31 1  39    2.7 

37  37.56 

13.0 

1  50  11.8 

8.89 

0.1430743 

0.3748094 

0.3748374 

28 

314    9  45.3 

37  43.64 

8.5 

1  50  41.0 

5.73 

0.1424878 

0.3748593 

0.3748758 

Feb.    1 

316  40  50.9 

37  49.09 

+  3.8 

1  50  57.6 

-9.64 

0.141$)682 

0.3748868 

0.3748930 

5 

319  12  17.1 

37  53.81 

-  1.0 

1  51    1.3 

+  0.70 

0.1415170 

0.3748941 

0.3748901 

9 

321  44    0.5 

37  57.80 

-  5.7 

-1  50  52.0 

+  3.94 

0.1411351 

0.3748805 

0.3748654 

13 

324  15  58.5 

38    1.05 

10.5 

1  50  29.8 

7.19 

0.1408238 

0.3748443 

0.:^48172 

17 

326  48    7.9 

38    3.56 

15.0 

1  49  54.5 

10.44 

0.1405840 

0.3747841 

0.3747455 

21 

329  20  26.0 

38    5.30 

19.6 

1  49    6.3 

13.66 

0.140416^ 

0.3747017 

0.374(i532 

25 

331  52  49.3 

38    6.96 

24.0 

1  48    5.2 

16.86 

0.1403211 

0.3746005 

0.3745438 

Mar.   1 

334  25  15.1 

38    6.49 

-28.2 

-1  46  51.4 

+90.09 

0.1402985 

0.3744835 

0.3744197 

5 

336  57  39.7 

38    5.81 

32.1 

1  45  25.0 

93.15 

0.1403488 

0.3743524 

0.3742809 

9 

339  :)0    0.6 

38    4.49 

35.9 

1  43  46.2 

96.91 

0.1404719 

0..374205I 

0.3741242 

13 

342    2  14.6 

38    9.35 

39.2 

1  41  55.3 

99.91 

0.1406675 

0.3740380 

0..3739457 

17 

344  34  18.4 

37  59.49 

42.4 

1  39  52.5 

39.14 

0.1409349 

0.3738474 

0.3737430 

21 

347    6    9.5 

37  55.84 

-45.2 

-1  37  38.2 

+34.97 

0.1412734 

0.3736323 

0.3735159 

25 

349  37  44.2 

37  51.44 

47.6 

1  35  12.7 

37.71 

0.I4I682I 

0.3733937 

0.3732661 

29 

352    9    0.1 

37  46.39 

49.6 

1  32  36.5 

40.35 

0.1421596 

0.3731332 

0.3729948 

Apr.  2 

354  39  54.4 

37  40.61 

51.2 

1  29  49.9 

49.87 

0.1427048 

0.3728509 

0.3727008 

6 

357  10  24.1 

37  34.16 

52.6 

1  26  53.5 

45.99 

0.1433164 

0.3725439 

0.3723794 

10 

359  40  2($.8 

37  97.07 

-53.4 

-1  23  47.6 

+47.50 

0.1439927 

0.3722066 

0.3720256 

J4 

2    9  59.8 

37  19.34 

53.9 

1  20  32.8 

49.73 

0.1447317 

0JJ718336 

0.3716324 

'  18 

4  39    0.7 

37  11.01 

53.9 

1  17    9.6 

51.77 

0.1455315 

0.3714209 

0.3711994 

22 

7    7  27.1 

37    9.09 

53.5 

1  13  38.6 

53.09 

0.1463905 

0.370%77 

0.3707267 

2G 

9  35  16.7 

36  53.69 

52.8 

1  10    0.1 

55.45 

0.1473061 

0.3704738 

0.3702115 

30 

12    2  27.4 

36  49.69 

-51.6 

-1    6  15.0 

+57.06 

0.1482757 

0.3699383 

0.3696541 

May   4 

14  28  57.5 

36  39.96 

50.1 

1    2  2:UJ 

58.55 

0.1492975 

0.3693575 

0.3690485 

8 

16  54  44.9 

36  91.37 

48.2 

0  58  26.6 

59.89 

0.1503689 

0.368725;^ 

0.:)683888 

12 

19  19  47.9 

36  10.05 

46.1 

0  54  24.5 

61.07 

0.1514871 

0.3680353 

0.:«576637 

10 

21  44    4.8 

35  56.40 

43.5 

0  50  J8.0 

09.19 

0.1526496 

0.3672771 

0.:i668735 

20 

24    7  34.G 

35  46.44 

-40.7 

-0  46    7.5 

+63.a''> 

0.1538540 

0.3664529 

0.3660148 

24 

26  30  15.8 

35  34.09 

37.7 

0  41  53.6 

63.83 

0.1550973 

0.3655595 

0.3650864 

28 

28  52    Q.S 

35  91.50 

34.3 

0  37  36.9 

64.45 

0.15(53770 

0.3645957 

0.3640860 

.June   1 

31  13    7.4 

35    8.67 

30.9 

0  33  18.0 

64.96 

0.1576903 

0.3635572 

0.36:W07I 

5 

33  33  15.8 

34  55.60 

27.1 

0  28  57.2 

65.34 

0.1590346 

0.3()24368 

0.3618435 

9 

35  52  31.8 

34  43  40 

-23.3 

-0  24  35.3 

+65.57 

0.160-1068 

0.3012265 

0.:?605853 

13 

38  10  ,54.7 

34  99.00 

19.3 

0  20  12.6 

65.70 

0.1618045 

0.3599187 

0.3592268 

17 

40  28  2:).5 

34  15.47 

15.2 

0  15  49.7 

65.70 

0.16.32249 

0.3585090 

0.3577649 

21 

42  44  58.3 

34    1.87 

11.1 

0  11  27.0 

65.60 

0.1646652 

0.:J5<>9947 

0.3.561977 

25 

45    0  38.3 

33  48.17 

6.9 

0    7    4.9 

65.37 

0.1661231 

0.3553740 

0.3545225 

29 

47  15  23.6 

33  34.46 

-2.7 

-0    2  44.0 

+65.04 

0.1675958 

0.3536431 

0.3527341 

July   3 

49  29  13.9 

33  90.79 

+  1.6 

+0    1  35.4 

+64.61 

0.1690806 

0.3517943 
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MARS. 

GREENWICH  MEAN  NOON. 

Dftte. 

Heliooentrie 

LoDfritndo, 

Mean  Eqninoz 

ofliiite. 

T>aily 
Mjtioii. 

RednoUon 

to 

Orbit. 

Heliooentrie 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Kadi  lis 

Vector. 

Logaritlim  of  Diatance 
from  Earih— 

At  Date. 

At  Intenne- 
dlat«Dato. 

July   3 

O         t         II 

49  89  13.9 

33  80 .Ta 

II 
+  1.6 

+0     l'35.4 

+64.61 

0.1690806 

0.3517943 

0.3508888 

7 

51  48    9.4 

33    6.99 

5.7 

0    5  58.9 

64.09 

0.1705751 

0.3498186 

0.3487803 

II 

53  54    9.9 

:Q  53.99 

9.8 

0  10    8.1 

63.47 

0.1780778 

0.3477078 

0.3465986 

15 

56    5  15.9 

39  39.67 

13.7 

0  14  80.7 

09.76 

0.1735841 

0.3454543 

0.34487:)6 

19 

58  15  87.3 

39  96.06 

17.7 

0  18  30.8 

61.97 

0.1750936 

0.3430560 

0.3418080 

23 

60  84  44.6 

33  19.61 

+81.5 

+0  88  36.5 

+61.11 

0.1766037 

0.3405105 

0.3301811 

87 

6*i33    8.4 

31  S0.30 

85.1 

0  86  39.1 

60.17 

0.1781180 

0.:W78I33 

0.3364058 

31 

64  40  39.8 

31  46.10 

88.6 

0  30  37.9 

60.17 

0.1796164 

0..3349570 

0.3334668 

Aug.  4 

66  47  17.4 

31  33.04 

31.9 

0  34  38.5 

56.11 

0.1811146 

0.3319319 

0.3:103586 

8 

68  53    3.8 

31  90.15 

34.9 

0  38  88.8 

56.99 

0.1886050 

0.3887875 

0.3870556 

18 

70  57  58.9 

31    7.45 

+37.9 

+0  48    8.4 

+55.80 

0.1840857 

0.3853306 

0.3835696 

16 

73    8    3.7 

30  54.90 

40.5 

0  45  49.8 

54.57 

0.1855547 

0.3817543 

0.3198906 

80 

75    5  18.4 

30  49.54 

43.0 

0  49  85.0 

53.99 

0.1870103 

0.3179775 

0.3160146 

84 

77    7  44.3 

30  30.44 

45.8 

0  58  55.5 

51.96 

0.1884509 

0.3140017 

0.31 19370 

88 

79    9  88.8 

30  18.55 

47.1 

0  56  80.7 

50.60 

0.1898749 

0.3098193 

0.3076470 

S«pt.  1 

81  10  13.0 

30    6.85 

+48.8 

+0  59  40.3 

+49.91 

0.1918804 

0.3054191 

0.3031348 

5 

83  10  17.4 

90  55.40 

50.3 

1    8  54.4 

47.79 

O.I9866(>4 

0.3007900 

0.8983866 

9 

85    9  36.6 

99  44.90 

51.5 

1    6    8.6 

46.31 

0.1940313 

0.8959883 

0.8Jr33968 

13 

87    8  11.4 

S9  33.95 

58.5 

1    9    4.9 

44.89 

O.I95;i738 

0.8908097 

0.8881604 

J7 

89    6    3.0 

99  99.50 

53.3 

1  18    1.8 

43.39 

0.1966984 

0.8854478 

0.8886788 

81 

91    3  18.5 

99  19.90 

+53.7 

+1  14  51.5 

+41.80 

0.1979860 

0.8796381 

0.8769868 

85 

98  59  41.0 

99    9.05 

53.9 

1  17  35.6 

40.94 

0.1998535 

0.8739545 

0.8709136 

89 

94  55  89.3 

98  59.16 

53.9 

1  80  13.4 

38.66 

0.8004941 

0.8678084 

0.8646195 

Oct.    3 

96  50  38.8 

98^.60 

53.6 

1  88  44.9 

37.09 

0.8017068 

0.8613630 

0.8.580319 

7 

98  45  lO.G 

98  33.30 

53.1 

I  85  10.1 

35.49 

0.8088898 

0.8546845 

0.851 1403 

II 

100  39    5.7 

96  94.30 

+58.3 

+1  87  28.8 

+33.80 

0.8040480 

0.8475787 

0.8439390 

15 

108  38  85.5 

98  15.56 

51.3 

1  89  41.8 

39.97 

0.8051638 

0.8408808 

0.83648:15 

19 

104  85  10.7 

98    7.19 

50.8 

1  31  47.0 

30.66 

0.8068538 

0.8325457 

0.2885863 

83 

106  17  83.0 

97  58.99 

48  7 

1  33  46.5 

90.09 

0.3073108 

0.8845448 

0.8804174 

87 

108    9    3.1 

97  51.14 

47.1 

1  35  39.8 

97.37 

0.8083345 

0.8168036 

0.8119017 

31 

110    0  18.6 

97  43.00 

+45.4 

+1  37  85.5 

+95.76 

0.8093840 

0.8075098 

0.8030861 

Nov.  4 

1 1 1  50  58.4 

97  36.36 

43.4 

1  39    5.3 

94.11 

0.8108789 

0.1984490 

0.1937779 

8 

113  41    3.9 

97  99.49 

41.3 

1  40  38.4 

99.49 

0.8111985 

0.ia90]87 

0.1841584 

18 

115  30  48.8 

97  99.77 

39.0 

1  48    5.8 

90.86 

0.8120688 

0.1791966 

0.1741450 

16 

117  80    6.5 

97  16.40 

36.6 

1  43  85.3 

19JB1 

0.8189898 

O.I6»)968 

0.1637506 

80 

119    8  59.8 

97  10.39 

+33.9 

41  44  38.9 

+17.59 

0.8137393 

0.1584063 

0.1589615 

84 

180  57  89.5 

97    4.50 

31.8 

1  45  46.0 

16.04 

0.8145119 

0.1474150 

0.1417649 

88 

138  45  36.9 

96  50.14 

88.5 

1  46  46.4 

14.39 

0.8158466 

0.13(50104 

0.1301494 

Dec.   8 

184  3:J  83.0 

96  54.00 

85.5 

1  47  40.6 

19.79 

0.8159430 

0.1841888 

0.1181079 

6 

186  80  49.3 

96  40.16 

88.4 

1  48  88.8 

11.09 

0.8166004 

0.1119878 

0.1056480 

10 

188    7  56.6 

96  44.57 

+19.4 

+  1  49    9.3 

+  0.46 

0.8178190 

0.0998514 

0.0987583 

14 

189  54  46.3 

96  40.31 

16.8 

1  49  43.9 

7.86 

0.8177983 

0.0861688 

0.0794058 

18 

131  41  19.5 

96  36.35 

13.0 

1  50  18.8 

6.97 

0.8183378 

0.0786690 

0.0657738 

88 

133  87  37.5 

96  39.73 

9.8 

1  50  34.1 

4.66 

0.8188377 

0.0587790 

0.0510869 

86 

135  13  41.6 

96  99.37 

6.5 

1  50  49.5 

3.07 

0.8198971 

0.0444998 

0.0378196 

30 

136  59  38.8 

96  96.97 

+  3.8 

+1  50  58.7 

+  1.50 

0.8197168 

0.0898509 

0.0283978 

34 

138  45  18.1 

S6  33.46 

-0.8 

+1  51     1.5 

-0.09 

0.8800946 

0.0148657 

17 
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JUPITER. 

GBEENWICH  MEAN  NOON 

. 

Date. 

Heliooentrio 

LoD|ritodo, 

Mean  Eqainox 

of  Date. 

Dally 
Motion. 

to 
Orbit. 

DftUy 
MoUoB. 

Logarithm 

of 

Radina 

Vector. 

Logarithm  of  Dlstanoa 
from  Earth— 

At  Date. 

At  Interme- 
diate Date. 

Jan.   0 

O        1        II 

147    0  17.6 

4  40.S9 

+27'.b 

o      /      n 

+0  58  11.7 

// 
+4.30 

0.7302218 

0.6769782 

0.6746230 

4 

147  18  58.3 

4  40.11 

27.0 

0  58  28.8 

AJStt 

0.7303073 

0.6723192 

0.6700711 

8 

147  37  38.5 

4  40.00 

27.0 

0  58  45.9 

AS& 

0.r303923 

0.6678835 

0.6657608 

12 

147  56  18.3 

4  39.90 

26.9 

0  59    2.8 

4.99 

0.7304770 

0.6637O78 

0.6617291 

16 

148  14  57.7 

4  39.70 

26.9 

0  59  19.6 

4.19 

0.7305612 

0.6598294 

0.6580136 

^ 

148  33  36.6 

4  39.00 

+26.8 

+0  59  36.3 

+4.16 

0.7306449 

0.6562855 

0.6546495 

24 

148  52  15.2 

4  39.58 

26.8 

0  59  53.0 

4.14 

0.7307282 

0.6531091 

0.6516683 

88 

149  10  53.3 

4  39.48 

26.7 

1    0    9.4 

4.11 

0.7308109 

0.6603301 

0.6490976 

F«b.   1 

149  29  31.0 

4  30.37 

26.7 

1    0  25.8 

4.06 

0.7308932 

0.64797.38 

0.6469616 

6 

149  48 :  8.3 

4  39.97 

26.6 

1    0  42.1 

4.05 

0.7309750 

0.6460636 

0.6452825 

9 

150    6  45.2 

4  39.16 

+26.6 

+1    0  58.3 

+4.09 

0.7310563 

0.6446203 

0.6440795 

13 

150  25  21.6 

4  39.08 

26.5 

1    1  14.3 

3.99 

0.7311372 

0.6436613 

0.643.3674 

J7 

150  43  57.6 

4  38.96 

26.5 

1    1  30.2 

3.96 

0.7.312175 

0.6431979 

0.6431534 

21 

151    2  33.2 

4  38.86 

26.4 

1    1  46.0 

3.93 

0.7312972 

0.6432:)44 

0.6434396 

25 

151  21    8.5 

4  38.76 

26.3 

1    2    1.7 

3.91 

0.7313764 

0.6437678 

0.6442183 

Mar.  1 

151  39  43.3 

4  38.66 

+26.2 

+1    2  17.3 

+3.88 

0.7314551 

0.6447894 

0.6454795 

5 

151  58  17.7 

4  38.57 

26.1 

1    2  32.8 

3.85 

0.73l5;):i3 

0.6462868 

0.6472093 

9 

152  16  51.8 

4  38.47 

26.1 

1    2  48.1 

3.89 

0.7316110 

0.6482444 

0.6493900 

13 

152  35  25.4 

4  38.37 

26.0 

1    3    3.4 

3.79 

0.7316881 

0.6506428 

0.6520003 

17 

152  53  58.7 

4  38.97 

25.9 

I    3  18.5 

3.77 

0.7317648 

0.6534583 

0.6550133 

21 

153  12  31.6 

4  38.17 

+25.8 

+1    3  33.5 

+3.74 

0.7318409 

0.6566610 

0.6583975 

25 

153  31    4.1 

4  38.07 

25.7 

1    3  48.4 

3.71 

0.7319164 

0.6602184 

0.6621193 

29 

15:)  49  36.1 

4  37.97 

25.6 

1    4    3.1 

3.68 

0.7319915 

0.G640959 

0.66614.39 

Apr.  2 

154    8    7.8 

4  37.88 

25.5 

1    4  17.8 

3.65 

0.7320660 

0.6682593 

0.6704379 

6 

154  26  39.2 

4  37.79 

25.4 

1    4  32.3 

3.69 

0.7321400 

0.6726756 

0.0749683 

10 

154  45  10.1 

4  37.60 

+25.3 

+1    4  46.8 

+3.50 

0.7322135 

0.6773119 

0.6797022 

]4 

155    3  40.8 

4  37.60 

25.2 

1    5    1.1 

3.56 

0.7322864 

0.6821350 

0.6846059 

18 

155  22  11.0 

4  37.51 

25.1 

]    5  15.3 

3.53 

0.7-323588 

0.6871106 

0.6896446 

22 

155  40  40.9 

4  37.49 

25.0 

1    5  29.3 

3.50 

0.7324307 

0.6922042 

0.6947854 

26 

155  59  10.4 

4  37.33 

24.9 

I    5  43.3 

3.47 

0.7325021 

0.6973847 

0.6999981 

30 

156  17  39.5 

4  37.94 

+24.7 

+1    5  57.1 

+3.44 

0.7325729 

0.7026229 

0.7052559 

May  4 

156  36    8.3 

4  37.15 

24.6 

1    6  10.8 

3.41 

0.7326432 

0.7078940 

0.7I05:M0 

8 

156  54  36.7 

4  37.06 

24.5 

1    6  24.4 

3.38 

0.7327130 

0.7131733 

0.7158091 

12 

157  13    4.7 

4  36.97 

24.4 

1    6  37.9 

3.35 

0.7327823 

0.7184386 

0.7210587 

16 

157  31  32.5 

4  36.89 

24.3 

1    6  51.3 

3.39 

0.732&510 

0.7236660 

0.7262603 

20 

157  49  59.8 

4  36.80 

+24.1 

+1    7    4.5 

+3.99 

0.7329192 

0.7288367 

0.7313937 

24 

156    8  26.8 

.   4  36.79 

24.0 

1    7  17.6 

3.96 

0.7329869 

0.7339294 

0.7364413 

28 

158  26  53.6 

4  36.64 

23.8 

1    7  30.6 

3.33 

0.73.30541 

0.7389283 

0.7413888 

Jane  1 

158  45  19.9 

4  36.55 

23.7 

1    7  43.5 

3.90 

0.7331207 

0.7438211 

0.7462233 

5 

159    3  46.0 

4  36.47 

23.6 

I    7  56.3 

3.17 

0.7331867 

0.7485943 

0.7509328 

9 

159  22  11.7 

4  36.38 

+23.4 

+1    8    8.9 

+3.14 

0.7332522 

0.7532374 

0.7555065 

13 

159  40  37.0 

4  36.30 

23.3 

1    8  21.4 

3.11 

0.7333172 

0.7577386 

0.7599320 

17 

159  59    2.0 

4  36.99 

23.1 

1    8  33.8 

3.06 

0.7333817 

0.7620857 

0.7641986 

21 

160  17  26.7 

4  36.14 

22.9 

1    8  46.1 

3.05 

0.7334456 

0.7662699 

0.7682985 

25 

160  35  51.2 

4  36.06 

22.8 

1    8  58.3 

3.09 

0.7335089 

0.7702838 

0.7722252 

29 

160  54  15.2 

4  35.98 

+22.6 

+1    9  10.3 

+9.90 

0.7335717 

0.7741220 

0.7769739 

July  3 

161  12  39.0 

4  35.91 

+22.5 

+1    9  22.2 

+9.96 

0.7336339 

0.7777799 
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JUPiTER. 

GREENWICH  MEAN  NOON 

'. 

Date. 

HelioceDtric 

Mean  Eqainoz 
of  Date. 

Daily 
Motion. 

Bednotton 

to 

Orbit. 

Hellooeotrio 
Latitude. 

Daily 
Motion. 

Loifaritlim 

of 

Badins 

Yeotor. 

Logarithm  of  Distanoe 
fh>ni  Earth— 

At  Date. 

Atlnterme. 
diatoDate. 

June 20 

O       1        n 

160  54  15.2 

1    // 
4  35.96 

+22!6 

O         1         It 

+1    9  10.3 

II 
+9.99 

0.7336717 

0.7741220 

0.7769739 

July   3 

161  12  39.0 

4  35.91 

22.5 

1    9  22.2 

8.96 

0.7336339 

0.7777799 

0.7795393 

7 

161  31    2.5 

4  35.83 

22.3 

1    9  34.0 

8.96 

0.7336956 

0.7812514 

0.7829165 

11 

161  49  25.7 

4  35.75 

22.1 

1    9  45.7 

9.90 

0.7337567 

0.7845309 

0.7860968 

.15 

162    7  48.5 

4  35.68 

22.0 

1    9  57.2 

8.87 

0.7338173 

0.7876127 

0.7890779 

19 

162  26  11.1 

4  35.00 

+21.8 

+1  10    8.6 

+9.84 

0.r338774 

0.7904921 

0.7918554 

23 

162  44  3.^3 

4  35.59 

21.7 

1  10  19.9 

9.81 

0.7339369 

0.7931662 

0.7944257 

27 

163    2  55.3 

4  35.44 

21.5 

1  10  31.1 

8.78 

0.7339968 

0.7956332 

0.7967887 

31 

163  21  16.9 

4  35.37 

21.3 

1  10  42.1 

8.74 

0.7340542 

0.7978918 

0.7969420 

Aug.  4 

163  39  38.2 

4  36.30 

21.1 

1  10  53.1 

8.71 

0.7341121 

0.7999390 

0.8008824 

8 

163  57  59.3 

4  35.33 

+2I.0 

+1  11    3.8 

+«.68 

0.7341694 

0.8017718 

0.8026066 

12 

164  16  20.1 

4S5.I6 

20.8 

1  11  14.5 

9.66 

0.7342261 

0.8033867 

0.8041116 

16 

164  34  40.6 

4  35.09 

20.6 

1  11  25.0 

9.69 

0.7342823 

0.8047812 

0.8053963 

20 

164  53    0.8 

4  35.09 

20.4 

1  11  35.5 

9.50 

0.7343379 

0.8059641 

0.8064675 

24 

165  11  20.8 

4  34.95 

20.2 

1  11  45.7 

9.56 

0.7343930 

0.8069056 

0.6072983 

28 

165  29  40.4 

4  34.86 

+20.0 

+1  11  55.9 

+9.53 

0.7344475 

0.8076364 

0.8079169 

Sept.   1 

165  47  59.8 

4  34.61 

19.8 

I  12    5.9 

9.49 

0.7345014 

0.8081423 

0.8083113 

6 

166    6  18.9 

4  34.74 

19.6 

1  12  15.9 

9.46 

0.7345548 

0.8084237 

0.8084794 

0 

16<)  24  37.8 

4  34.66 

19.4 

1  12  25.7 

9.43 

0.7346076 

0.8084782 

0.8084196 

13 

166  42  56.3 

4  34.61 

19.2 

1  12  35.3 

9.40 

0.7346598 

0.8083038 

0.6061308 

17 

167    1  14.7 

4  34.55 

+19.0 

+1  12  44.9 

+8.37 

0.7347115 

0.8079008 

0.8076139 

21 

167  19  32.7 

4  34.49 

18.8 

1  12  54.3 

9.34 

0.7347626 

0.8072703 

0.8068700 

25 

167  37  50.6 

4  34.43 

18.6 

1  13    3.6 

9.31 

0.7348131 

0.8064131 

0.8058998 

29 

167  56    8.2 

4  34.38 

18.4 

1  13  12.7 

9JW 

0.7348631 

0.8053296 

0.8047021 

Oct.    3 

168  14  25.5 

4  34.30 

18.2 

1  13  21.8 

9.94 

0.7349124 

0.8040174 

0.8032756 

7 

168  32  42.6 

4  34.34 

+18.0 

+1  13  30.7 

+9.91 

0.7349612 

0.8024767 

0.8016206 

11 

168  50  59.4 

4  34.16 

17.7 

]  13  39.5 

9.18 

0.7350094 

0.8007077 

0.7997380 

15 

169    9  16.0 

4  34.13 

17.5 

1  13  48.2 

9.15 

0.7350571 

0.7987119 

0.7976300 

19 

169  27  32.4 

4  34.06 

17.3 

1  13  56.7 

9.11 

0.7351042 

0.7964925 

0.7952995 

23 

169  45  48.5 

4  34.01 

17.1 

1  14    5.1 

9.08 

0.7351507 

0.7940516 

0.7927493 

27 

170    4    4.4 

4  33.95 

+16.8 

+1  14  13.4 

+8.05 

0.7361966 

0.7913926 

0.7899813 

31 

170  22  20.1 

4  33.90 

16.6 

1  14  21.5 

9.09 

0.7362420 

0.7885158 

0.7869965 

Nov.  4 

170  40  35.6 

4  33.64 

16.4 

1  14  29.5 

1.99 

0.7352867 

0.78542.38 

0.7837978 

8 

170  58  50.9 

4  33.79 

16.1 

1  14  37.4 

1.98 

0.735.3308 

0.7821195 

0.7803896 

12 

171  17    5.9 

4  33.73 

15.9 

1  14  45.2 

1.99 

0.7353744 

0.7786089 

0.7767784 

16 

171  35  20.7 

4  33.68 

+15.7 

+1  14  52.8 

+1.89 

0.7364174 

0.7748989 

0.7729713 

20 

171  53  35.3 

4  33.69 

15.4 

1  15    0.3 

1.86 

0.7364597 

0.7709966 

0.7689756 

24 

172  11  49.7 

4  33.56 

15.2 

1  16    7.7 

1.83 

0.7365016 

0.7669092 

0.7647980 

96 

172  30    3.8 

4  33.51 

15.0 

1  15  15.0 

1.80 

0.7355426 

0.7626432 

0.7604466 

Deo.   2 

172  48  17.8 

4  33.47 

14.7 

1  15  22.1 

1.76 

0.7366831 

0.7682067 

0.7659275 

6 

173    6  31.6 

4  33.49 

+14.5 

+1  15  29.1 

+1.73 

0.7366230 

0.7.S36098 

0.7512563 

10 

173  24  45.1 

4  33.37 

14.3 

1  15  36.0 

1.70 

0.7356624 

0.7488659 

0.7464432 

14 

173  42  58.5 

4  33.39 

14.0 

1  15  42.7 

1.67 

0.r367011 

0.7439894 

0.7415064 

18 

174    1  11.7 

4  33.96 

13.8 

1  15-49.3 

1.64 

0.7357:»2 

0.7389964 

0.7364614 

22 

174  19  24.7 

4  33.83 

13.5 

1  15  55.8 

1.60 

0.7367767 

0.7339033 

0.7313240 

26 

174  37  37.5 

4  33.16 

+13.3 

+1  16    2.2 

+1.67 

0.7368136 

0.7287261 

0.7261118 

30 

174  55  50.1 

4  33.13 

+13.0 

+1  16    8.4 

+1.54 

0.7368499 

0.7234838 

0.7208446 
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SATURN 

'• 

. 

GREENWICH  MEAN  NOON. 

Date. 

Heliocentric 

LoDfdtodo, 

Mean  £qainoz 

of  Date. 

Daily 
M^aon. 

Kednotion 

to 

Orbit. 

Heliocentric 
LaUtade. 

Daily 
Motion. 

Logarithm 

«>f 

Radina 

Vector. 

Logarithm  of  Distance 
from  Earth— 

At  Date. 

At  iDterme- 
diateDate. 

O        1         II 

1     II 

/      // 

O        1        II 

II 

JOD.     0 

81  27  53.8 

S  14.40 

-1  26.5 

-1  17  28.3 

+5.00 

0.95.58992 

0.9090368 

0.9097103 

4 

81  36  51.5 

S  14.41 

1  26.3 

1  17    8.3 

5.00 

0.9558880 

0.9104445 

•0.9112380 

8 

81  45  49.1 

9  14.49 

1  26.1 

1  16  48.3 

5.01 

0.9558709 

0.9120893 

0.9129970 

12 

81  54  46.8 

9  14.49 

125.8 

1  16  28.2 

5.09 

0.9558660 

0.9139593 

0.9149744 

16 

82    3  44.5 

9  14.43 

1  25.6 

1  16    8.2 

5.09 

0.9558552 

0.9160403 

0.9171552 

20 

82  12  42.2 

9  14.43 

-1  25.3 

-1  15  48.0 

+5.03 

0.9558446 

0.9183167 

0.9195225 

24 

82  21  40.0 

9  14.44 

1  25.1 

1  15  27.9 

5.04 

0.9558341 

0.9207702 

0.9220575 

28 

82  30  37.7 

9  14.44 

1  24.8 

1  15    7.7 

5.05 

0.9558238 

0.9233822 

0.9247418 

Feb.   ] 

82  39  35.5 

9  14.45 

1  24.6 

1  14  47.5 

5.06 

0.9558136 

0.9261347 

0.9276576 

5 

82  48  33.3 

9  14.45 

1  24.3 

1  14  27.3 

5.06 

0.9558036 

0.9290096 

0.9304876 

9 

82  57  31.1 

9  14.45 

-1  24.1 

-1  14    7.0 

+5.07 

0.9567938 

0.9319898 

0.9335140 

13 

83    6  20.0 

9  14.46 

1  23.8 

1  13  46.7 

5.06 

0.9557841 

0.9350576 

0.9366183 

17 

83  15  26.8 

9  14.46 

123.6 

1  13  26.4 

'    5.09 

0.9557745 

0.9381937 

0.9397814 

21 

83  24  24.7 

9  14.47 

123.3 

1  13    6.0 

5.09 

0.9557651 

0.9413793 

0.9429851 

25 

83  33  22.6 

9  14.47 

1  23.0 

1  12  45.6 

5.10 

0.9557559 

0.9445969 

0.9462120 

Mar.   1 

83  42  20.5 

9  14.48 

-1  22.8 

-I  12  25.2 

+5.11 

0.9557468 

0.9478296 

0.9494469 

5 

83  51  18.4 

9  14.48 

1  22.5 

1  12    4.7 

5.19 

0.9557378 

0.9510624 

0.952(i745 

9 

84    0  16.4 

9  14.49 

1  22.2 

1  11  44.2 

5.19 

0.9.557290 

0.9542814 

0.9558813 

13 

84    9  14.4 

9  14.49 

1  21.9 

1  11  23.7 

5.13 

0.9557204 

0.9574725 

0.9590531 

17 

84  18  12.4 

9  14.50 

1  21.7 

1  U    3.2 

5.14 

0.9567119 

0.9606216 

0.9621762 

21 

64  27  10.4 

9  14.50 

-1  21.4 

-1  10  42.6 

+5.15 

0.9557036 

0.9637153 

0.9652373 

25 

84  36    8.4 

9  14.51 

1  21.1 

1  10  22.0 

5.15 

0.9556954 

0.9667410 

0.9682249 

29 

84  45    6.4 

9  14.51 

1  20.8 

1  10    1.3 

5.16 

0.9556874 

0.9696880 

0.9711293 

Apr.  2 

84  54    4.5 

9  14.51  - 

1  20.5 

1    9  40.7 

5.17 

0.9556795 

0,9725477 

0.9739421 

6 

85    3    2.6 

9  14.59 

1  20.2 

1    9  20.0 

5.17 

0.9556718 

0.9763115 

0.9766548 

10 

85  12    0.6 

9  14.59 

-1  19.9 

-1    8  59.2 

+5.18 

0.9.556643 

0.9779709 

0.9792588 

14 

85  20  58.7 

9  14.58 

1  J  9.6 

1    8  38.5 

5.10 

0.9.556569 

0.9805176 

0.9817462 

18 

85  29  56.8 

9  14.53 

1  19.3 

1    8  17.7 

5.90 

0.9.556496 

0.9829437 

0.9841092 

22 

85  38  55.0 

9  14.53 

1  19.0 

1    7  56.9 

5.91 

0.9556425 

0.9852422 

0.9863419 

26 

85  47  53.1 

9  14.53 

1  18.7 

I    7  36.1 

5.99 

0.955()356 

0.9874078 

0.9884396 

30 

85  56  51.2 

9  14.54 

-1  18.4 

-1    7  15.2 

+5.99 

0.9556288 

0.9894366 

0.9903983 

May   4 

86    5  49.4 

9  14.54 

1  18.1 

1    6  54.3 

5.93 

0.955622i 

0.9913242 

0.9922140 

8 

86  14  47.5 

9  14.64 

1  17.8 

1    6  33.4 

5.93 

0.9556157 

0.9930671 

0.9938829 

12 

86  23  45.7 

9  14.54 

1  17.5 

1    6  125 

5.94 

0.9556094 

0.9946608 

0.9954003 

16 

86  32  43.9 

9  14.55 

1  17.2 

1    5  51.5 

5.94 

0.955(U)32 

0.9961010 

0.9967626 

20 

86  41  42.1 

9  14.55 

-1  16.9 

-1    6  30.5 

+5.95 

0.9555972 

0.9973846 

0.9979671 

24 

86  50  40.3 

9  14.55 

1  16.6 

1    5    9.4 

5.96 

0.9555913 

0.9985098 

0.9990126 

28 

86  59  38.5 

9  14.55 

1  16.3 

1    4  48.4 

5.97 

0.9555856 

0.9994755 

0.99i)8y83 

June  1 

87    8  36.7 

9  14.56 

1  16.0 

1    4  27.3 

5.97 

0.9555801 

1.0002810 

1.0006234 

5 

87  17  35.0 

9  14.56 

1  15.0 

1    4    6.2 

5.S6 

0.9555747 

1.0009261 

1.0011857 

9 

87  26  33.2 

9  14.56 

-1  15.3 

-1    3  45.1 

+5.99 

0.9555694 

1.0014052 

1.0015834 

13 

87  35  31.5 

9  14.56 

1  15.0 

1    3  23.9 

5.99 

0.9555643 

1.0017203 

1.0018158 

17 

87  44  29.7 

9  14.57 

1  14.7 

1    3    2.7 

5.30 

0.9555594 

1.0018699 

1.0018825 

21 

87  53  28.0 

9  14.57 

1  14.4 

1    2  41.5 

5.31 

0.9555546 

1.0018539 

1.0017842 

25 

88    2  2G.3 

9  14.57 

1  14.1 

1    2  20.2 

6.31 

0.9555500 

1. 0016736 

1.0016221 

29 

88  11  24.6 

9  14.57 

-1  13.8 

-1     1  59.0 

+5.39 

0.9555455 

1.0013298 

1.0010970 

July  3 

88  20  22.9 

9  14.57 

-1  13.4 

-1    1  37.7 

+5.33 

0.9555412 

1.0008235 
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SATURN. 

GREENWICH  MEAN  NOON 

• 

Date. 

HelioceDtrio 

LoDjritude, 

Mean  EqniDox 

ofDatA. 

Daily 
Motion. 

Sednotidn 

to 

Orbit. 

Heliocentric 
Latitade. 

Dally 
Motion. 

Logarithm 

of 

Badins 

Vector. 

from  Earth— 

At  Date. 

AtlDterme. 
dlareDate. 

July   3 

O         1         II 

88  20  38.9 

/     // 
9  14.57 

/      II 
-1  13.4 

O        1         II 

-1     1  37.7 

+5.33 

0.9555412 

1.0008235 

1.0005094 

7 

88  39  21.3 

9  14.57 

1  13.0 

1     1  16.3 

5.33 

0.9555370 

1.0001547 

0.9997592 

11 

88  38  19.5 

9  14.58 

1  12.7 

1    0  55.0 

5.34 

0.9555330 

0.9993234 

0.9988473 

.    15 

88  47  17.8 

9  14.58 

1  12.3 

1    0  33.6 

5.35 

0.9555291 

0.9983314 

0.9977758 

19 

88  56  16.1 

9  14.58 

1  11.9 

1    0  12.2 

5.35 

0.9555254 

0.9971809 

0.9965472 

33 

89    5  14.4 

9  14.58 

-1  11.0 

-0  59  50.8 

+5.36 

0.9555218 

0.9958750 

0.9951648 

87 

80  14  13.7 

9  14.58 

1  11.3 

0  59  29.4 

5..% 

0.9555184 

0.9944168 

0.9936:n5 

31 

89  33  11.0 

9  14.58 

1  11.0 

0  59    7.9 

5.37 

0.9555151 

0.9928091 

0.9919499 

Aug.  4 

89  32    9.4 

9  14.58 

1  10.6 

0  58  46.4 

5.37 

0.9555120 

0.9910543 

0.9901226 

8 

89  41    7.7 

9  14.58 

1  10.3 

0  58  24.9 

5.38 

0.9555091 

0.9891554 

0.9881530 

13 

89  50    6.0 

9  14.58 

-1     9.9 

-0  58    3.4 

+5.38 

0.0555063 

0.9871162 

0.9860456 

16 

89  59    4.4 

9  14.58 

1    9.5 

0  57  41.8 

5.39 

0.9555037 

0.9849420 

0.t)838060 

30 

90    8    3.7 

9  14.58 

1     9.1 

0  57  20.2 

5.40 

0.9555012 

0.9826386 

0.9814407 

34 

90  17    1.0 

9  14.59 

1    8.8 

0  56  58.6 

5.40 

0.9554969 

0.9802128 

0.9789556 

38 

90  35  59.4 

9  14.59 

1    8.4 

0  56  37.0 

5.41 

0.9554967 

0.9776700 

0.9763567 

Sept.  1 

90  34  57.7 

9  14.59 

-1    8.1 

-0  56  15.3 

+5.49 

0.9554947 

0.9750166 

0.9736503 

6 

90  43  56.1 

9  14.59 

1    7.7 

0  55  53.6 

5.49 

0.9554939 

0.9722591 

0.9708440 

9 

90  52  54.4 

9  14.59 

1    7.3 

0  55  31.9 

5.43 

0.9554911 

0.9694061 

0.9679465 

13 

91     1  52.8 

9  14.58 

1    6.9 

0  55  10.2 

5.44 

0.9554895 

0.9664667 

0.9649679 

17 

91  10  51.1 

9  14.58 

1    6.6 

0  54  48.4 

5.44 

0.9554881 

0.9634516 

0.9619195 

31 

91  19  49.5 

9  14.58 

-I    6.2 

-0  51  36.7 

+5.45 

0.9554869 

0.9603727 

0.9588126 

35 

91  38  47.8 

9  14.58 

1    5.8 

0  54    4.9 

5.45 

0.9554858 

0.9573404 

0.9556573 

39 

91  37  46.1 

9  14.58 

1    5.4 

0  53  43.0 

5.46 

0.9554849 

0.9540651 

0.9524654 

Oct    3 

91  46  44.4 

9  14.58 

1    5.1 

0  53  31.3 

5.46 

0.9554841 

0.9508599 

0.9492502 

7 

91  55  42.8 

9  14.58 

1    4.7 

0  53  59.4 

5.47 

0.9554835 

0.9476384 

0.9460263 

11 

93    4  41.1 

9  14.58 

-I    4.3 

-0  53  37.5 

+5.47 

0.9554830 

0.9444161 

0.9428098 

15 

92  13  39.4 

9  14.58 

1    3.9 

0  52  15.6 

5.48 

0.9554827 

0.9412095 

0.9396172 

19 

92  22  37.7 

9  14.58 

1    3.5 

0  51  53.7 

5.48 

0.9554835 

0.9380350 

0.9364649 

33 

92  31  36.0 

9  14.58 

1    3.1 

0  51  31.7 

5.48 

0.9554825 

0.9349090 

0.9333691 

37 

92  40  34.3 

9  14.58 

1    2.7 

0  51    9.7 

5.49 

0.9554627 

0.9318475 

0.9303463 

31 

92  49  32.6 

9  14.57 

-1    3.3 

-0  50  47.8 

+5.50 

0.9554830 

0.9288679 

0.9274145 

Nov.  4 

92  58  30.9 

9  14.57 

1     1.9 

0  50  25.8 

5.50 

0.9554835 

0.9259885 

0.9245924 

8 

93    7  29.2 

9  14.57 

1     1.6 

0  50    3.7 

5.51 

0.9554841 

0.9232284 

0.9218990 

13 

93  16  27.5 

9  14.57 

1     1.3 

0  49  41.7 

5.59 

0.9554848 

0.9206066 

0.9193536 

16 

93  25  25.8 

9  14.57 

1    0.8 

0  49  19.6 

5.59 

0.9554857 

0.9181420 

0.9169738 

30 

93  34  34.1 

9  14.57 

-1    0.4 

-0  48  57.5 

+5.53 

0.9554868 

0.9158511 

0.9147759 

34 

93  43  32.3 

9  14.57 

1    0.0 

0  48  35.4 

5.53 

J9.9554881  . 

0.9137500 

0.9127756 

38 

93  53  30.6 

9  14.56 

0  50.6 

0  48  13.3 

5.54 

0.9554895 

0.9118543 

0.9109878 

Dec.  8 

94    1  18.9 

9  14.56 

0  59.2 

0  47  51.1 

5.54 

0.9554910 

0.9101783 

0.9094280 

6 

94  10  17.1 

9  14.56 

0  58.8 

0  47  28.9 

5.54 

0.9554927 

0.9087380 

0.9081100 

10 

94  19  15.4 

9  14.56 

-0  58.3 

-0  47    6.8 

+5.55 

0.9554946 

0.9075452 

0.9070452 

14 

94  38  13.6 

9  14.56 

0  57.9 

0  46  44.6 

5.55 

0.9554966 

0.9066106 

0.9062424 

18 

94  37  11.8 

9  14.55 

0  57.5 

0  46  22.3 

5.56 

0.9554987 

0.9059410 

0.9057072 

33 

94  46  10.0 

9  14.55 

0  57.1 

0  46    0.1 

5.56 

0.9555011 

0.9055413 

0.9054435 

36 

94  55    8.3 

9  14.55 

0  56.7 

0  45  37.8 

5.57 

0.9555035 

0.9054143 

0.9054542 

30 

95    4    6.4 

9  14.55 

-0  56.3 

-0  45  15.6 

+5.57 

0.9555062 

0.9055627 

0.9057398 

34 

95  13    4.5 

9  14.54 

-0  55.9 

-0  44  53.3 

+5.58 

0.955508f) 

0.9059852 
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URANUS. 

GBEENWICH  MEAN  NOON 

Date. 

HeUoeentrio 

LoDffitade, 

Meaii£qninox 

of  Date. 

Daily 
Motion. 

to 
Orbit. 

HeUooentrio 
Latitaiie. 

DftQy 
Motion. 

Logarithm 

of 

Badins 

Vector. 

Logarithm  of  Diatance 
from  Earth— 

At  Date. 

At  Interme- 
diate Date. 

Jan.   0 

o       /        // 

179  51  42.7 

46.00 

-5.1 

O        1         II 

+0  44  28.8 

II 
-0.18 

1.2624877 

1.2588578 

1.2572287 

8 

179  57  65.5 

46.00 

5.1 

0  44  27.4 

0.18 

1.2624953 

1.2556161 

1.2540282 

16 

180    4    8.3 

46.00 

5.1 

0  44  26.0 

0.18. 

1.2625030 

1.2524741 

1.2509622 

U4 

180  10  21.0 

46.60 

6.2 

0  44  94.6 

Q.16 

1.9625107 

1.2495010 

1.2480993 

Feb.   1 

180  16  33.8 

'46.60 

6.2 

0  44  23.1 

0.18 

1.2625184 

1.2467641 

1.2455025 

9 

180  22  46.6 

46.59 

-6.2 

+0  44  21.7 

-0.18 

1.2625263 

1.2443221 

1.2432299 

17 

180  28  59.3 

46.50 

6.3 

0  44  20.2 

0.18 

1.2625342 

1.2422331 

1.24 13:^75 

S5 

180  36  12.1 

46.50 

6.3 

0  44  18.8 

0.18 

1.2625421 

1.2405488 

1.2398703 

Mar.  5 

180  41  24.8 

46.50 

5.3 

0  44  17.3 

0.18 

1.2625501 

1.2393061 

1.2388592 

13 

180  47  37.5 

46  J» 

5.3 

0  44  15.8 

0.10 

1.2625582 

1.2385327 

1.2383288 

21 

180  53  50.3 

46.50 

-5.4 

•H)  44  14.3 

-0.10 

1.262.5663 

1.2382485 

1.2382915 

^ 

181    0    3.0 

46.50 

5.4 

0  44  12.8 

0.10 

1.2625744 

1.2384566 

1.2387423 

Apr.  6 

181    6  15.7 

46.58 

5.4 

0  44  J1.3 

0.19 

1.2625826 

1.2391462 

1.2396661 

14 

181  12  28.3 

46.58 

5.4 

0  44    9.8 

0.19 

1.2625909 

1.2402988 

1.2410401 

93 

181  18  41.0 

46.58 

5.5 

0  44    8.3 

0.19 

1.2625992 

1.2418850 

1.2428276' 

30 

181  24  5.3.7 

46.58 

-5.5 

+0  44    6.7 

-0.10 

1.2626076 

1.2438616 

1.2449811 

Biay  8 

181  31    6.3 

46.58 

5.5 

0  44    5.2 

0.19 

1.2626160 

1.2461802 

1.2474523 

16 

181  37  19.0 

46.58 

6.6 

0  44    3.7 

0.19 

1.2626245 

1.2487903 

1.2501864 

24 

181  43  31.6 

46.58 

6.6 

0  44    2.1 

0.90 

1.2626330 

1.2516326 

1.2.531215 

Jane  1 

181  49  44.2 

46.58 

5.6 

0  44    0.5 

0.90 

1.2626416 

1.2546457 

1.2561979 

9 

181  55  56.8 

46.57 

-5.6 

+0  43  59.0 

-0.90 

1.2626503 

1.2577714 

1.2593586 

17 

182    2    9.4 

46.57 

5.7 

0  43  57.4 

0.90 

1.2626590 

1.2609514 

1.2625428 

86 

182    8  22.0 

46.57 

5.7 

0  43  55.8 

0.90 

1.2626677 

1.2641253 

1.2656926 

July  3 

182  14  34.6 

46.57 

6.7 

0  43  54.2 

0.90 

1.2626765 

1.2672.387 

1.2687577 

11 

182  20  47.2 

46.57 

5.7 

0  43  52.6 

0.90 

1.2626854 

1.2702431 

1.2716888 

19 

182  26  69.7 

46.57 

-5.8 

+0  43  51.0 

-0.90 

1.2626943 

1.2730888 

1.2744376 

27 

182  33  12.3 

46.57 

5.8 

0  43  49.3 

0.90 

1.2627032 

1.2757309 

1.2769645 

Aug.  4 

182  39  24.8 

46.56 

5.8 

0  43  47.7 

0.90 

1.2627122 

1.2781334 

1.2792337 

12 

182  45  37.3 

46.56 

5.8 

0  43  46.0 

0.91 

1.2627213 

1.2802614 

1.28121 18 

20 

182  51  49.8 

46.56 

5.9 

0  43  44.4 

0.91 

1.2627304 

1.2820818 

1.2828687 

28 

182  58    2.3 

46.56 

-5.9 

+0  43  42.7 

-0.91 

1.2627396 

1.2835704 

1.2841843 

Sept.  5 

183    4  14.8 

46.56 

6.9 

0  43  41.1 

0.91 

1.2627488 

1.2847078 

1.2851386 

13 

183  10  27.2 

46.56 

6.0 

0  43  39.4 

0.91 

1.2627581 

1.2854748 

1.2857152 

21 

183  16  39.7 

46»S5 

6.0 

.  0  43  37.7 

0.91 

1.2627674 

1.2858588 

1.2859054 

29 

183  22  52.1 

46.55 

6.0 

0  43  36.0 

0.91 

1.2627768 

1.2858549 

1.2857065 

Oct.    7 

183  29    4.5 

46.55 

-6.0 

+0  43  34.3 

-0.91 

1.2627862 

1.2854601 

1.2851157 

15 

183  35  16.9 

46.55 

6.1 

0  43  32.6 

0.91 

1.2627957 

1.2846743 

1.2841377 

23 

183  41  29.3 

46.55 

6.1 

0  43  30.9 

0.99 

1.2628052 

1.2835078 

1.2827»52 

31 

183  47  41.7 

46.55 

6.1 

0  43  29.1 

0.99 

1.2628148 

1.2819751 

1.2810762 

Nov.  8 

183  53  54.1 

46.54 

6.1 

0  43  27.4 

0.99 

1.2628244 

1.2800926 

1.2790280 

16 

184    0    6.4 

46.54 

-6.2 

+0  43  25.6 

-0.99 

1.2628341 

1.2778863 

1.2766720 

24 

184    6  18.8 

46.54 

6.2 

0  43  23.9 

0.99 

1.2628438 

1.27.53898 

1.2740440 

Deo.   2 

184  12  31.1 

46.54 

6.2 

0  43  22.1 

0.99 

1.2628536 

1.2726398 

1.2711822 

10 

184  18  43.4 

46.54 

6.2 

0  43  20.4 

0.99 

1.2628634 

1.269G778 

1.2681335 

18 

184  24  55.7 

46.53 

6.3 

0  43  18.6 

0.99 

1.2628733 

1.2665565 

1.2649535 

26 

184  31    8.0 

46.53 

'   -6.3 

+0  43  16.8 

-0.99 

1.2628832 

1.2633316 

1.2616982 

34 

184  37  20.2 

46.53 

-6.3 

+0  43  15.0 

-0.93 

1.2628932 

1.2600606 
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NEPTUNE. 

GREENWICH  MEAN  NOON 

. 

Date. 

Heliooentrio 

LoD/dtode, 

Mean  Eqninox 

of  Date. 

Daily 
Motion. 

to 
Orbit. 

Heliocentrio 
Latltaae. 

Daily 
MoUon. 

Logarithm 

of 

Badlus 

Vector. 

Logarithm  of  Distance      1 
from  Barth^              | 

At  Date. 

Atlnterm». 
diateDate. 

Jau.    0 

O        1        // 

52  12  46.5 

1/ 
99.06 

-19.8 

O        1         II 

-1  44  37.0 

// 
+0.14 

1.4744919 

1.4649594 

1.4657687 

8 

52  15  43.0 

93.06 

19.8 

1  44  35.9 

0.14 

1.4744916 

1.4666202 

1.4675092 

]6 

52  18  39.4 

99.05 

19.9 

1  44  34.8 

0.14 

1.4744912 

1.4684306 

1.4693794 

24 

52  21  35.8 

99.05 

20.0 

1  44  33.6 

0.14 

1.4744908 

1.4703503 

1.4713379 

Feb.    1 

52  24  32.2 

99.05 

20.1 

1  44  32.5 

0.14 

1.4744905 

1.4723377 

1.4733448 

9 

52  27  28.6 

99.05 

-20.2 

-1  44  31.4 

+0.14 

1.4744901 

1.4743542 

1.4753609 

J7 

52  30  25.0 

99.05 

20.2 

1  44  30.2 

0.14 

1.4744898 

1.4763601 

1.4773466 

25 

52  33  21.4 

99.05 

20.3 

1  44  29.1 

0.14 

1.4744894 

1.4783161 

1.4792640 

Biar.  5 

52  36  17.8 

99.05 

20.4 

1  44  28.0 

0.14 

1.4744891 

1.4801865 

1.4810795 

13 

52  39  14.2 

99.05 

20.5 

1  44  26.8 

0.14 

1.4744887 

1.4819395 

1.4827624 

21 

52  42  10.6 

99.05 

-20.6 

-1  44  25.7 

+0.14 

1.4744884 

1.4835451 

1.4842840 

29 

52  45    7.0 

99.05 

20.6 

1  44  24.5 

0.15 

1.4744880 

1.4849766 

1.4856200 

Apr*   6 

52  48    3.4 

93.05 

20.7 

1  44  23.3 

0.15 

1.4744877 

1.48C2I25 

1.4867519 

]4 

52  50  59.8 

99.06 

20.8 

1  44  22.2 

0.15 

1.4744873 

1.4872360 

1.4876619 

22 

52  53  56.1 

99.05 

20.8 

1  44  21.0 

0.15 

1.4744670 

1.4880291 

1.4883367 

30 

52  56  52.5 

99.06 

-20.9 

-1  44  19.8 

+0.15 

1.4744867 

1.4885839 

1.4887697 

May   8 

52  59  48.9 

99.06 

21.0 

1  44  18.7 

0.15 

1.4744864 

1.4888938 

1.4889556 

16 

53    2  45.3 

99.05 

21.1 

1  44  17.5 

0.15 

1.4744861 

1.4889552 

1.4888918 

24 

53    5  41.6 

99.05 

21.1 

1  44  16.3 

0.15 

1.4744858 

1.4887667 

1.4885807 

June  1 

53    8  38.0 

99.04 

21.2 

1  44  15.1 

0.15 

1.4744854 

1.4883347 

1.4880292 

9 

53  11  34.3 

99.04 

-21.3 

-1  44  13.9 

+0.15 

1.4744851 

1.4876657 

1.4872450 

17 

53  14  30.7 

99.04 

21.4 

1  44  12.7 

0.15 

1.4744848 

1.4867692 

1.4862397 

25 

53  17  27.0 

99.04 

21.4 

144  11.5 

0.15 

1.4744845 

1.4856591 

1.4850298 

July   3 

53  20  23.4 

99.04 

21.5 

1  44  10.3 

0.15 

1.4744842 

1.4843540 

1.4836338 

11 

53  23  19.7 

99.04 

21.6 

144    9.1 

0.J5 

1.4744839 

1.4828721 

1.4820716 

19 

53  26  16.0 

99.04. 

-21.7 

-1  44    7.8 

+0.15 

1.4744836 

1.4812361 

1.4603690    - 

27 

5:)  29  12.4 

99.04 

21.8 

1  44    6.7 

0.15 

1.4744833 

1.4794737 

1.4785535 

Aug.  4 

53  32    8.7 

99.04 

21.8 

1  44    5.4 

0.16 

1.4744831 

1.4776123 

1.4766535 

12 

53  35    5.0 

99.04 

21.9 

I  44    4.2 

0.15 

1.4744828 

1.4756819 

1.4747018 

20 

53  38    1.3 

99.04 

22.0 

1  44    2.9 

0.15 

1.4744825 

1.4737177 

1.4727338 

28 

53  40  57.6 

99.04 

-22.1 

-1  44    1.7 

40.15 

1.4744822 

1.4717546 

1.4707844 

Sept.  5 

53  43  53.9 

99.04 

22.1 

144    0.5 

0.16 

1.4744820 

1.4608279 

1.4688897 

13 

53  46  50.3 

99.04 

22.2 

J    1  43  59.2 

0.16 

1.4744818 

1.4679746 

1.4670877 

21 

53  49  46.6 

99.04 

22.3 

1  43  58.0 

0.J6 

1.4744815 

1.4662333 

1.4654158 

29 

53  52  42.9 

99.04 

22.4 

1  43  56.7 

0.16 

1.4744813 

1.4646393 

1.4639080 

Oct    7 

53  55  39.2 

93.04 

-22.4 

-1  43  55.4 

+0.16 

1.4744810 

M632260 

1.4625975 

15 

53  58  35.4 

99.04 

22.5 

1  43  54.2 

0.16 

1.4744808 

1.4620261 

1.4615162 

23 

54    1  31.7 

99.04 

22.6 

1  43  52.9 

0.16 

1.4744806 

1.4610G96 

1.4606888 

31 

54    4  28.0 

99.04 

22.7 

1  43  51.6 

0.16 

1.4744804 

1.4603762 

1.4601346 

Nov.  8 

54    7  24.3 

99.04 

22.7 

1  43  50.3 

0.16 

1.4744801 

1.4599651 

1.4598698 

16 

54  10  20.6 

99.04 

-22.8 

-1  43  49.1 

+0.16 

1.4744799 

1.4598484 

1.4599017 

24 

54  13  16.9 

99.04 

22.9 

1  43  47.8 

0.16 

1.4744797 

1.4600290 

1.4602302 

Dec.   2 

54  16  13.1 

99.03 

23.0 

1  43  46.5 

0.16 

1.4744795 

1.4605031 

1.4608486 

10 

54  19    9.4 

99.03 

23.0 

1  43  45.2 

0.16 

1.4744793 

1.4612640 

1.4617464 

18 

54  22    5.7 

99.03 

23.1 

1  43  43.9 

0.16 

1.4744791 

1.4622928 

1.4629004 

26 

54  25    1.9 

99.03 

-23.2 

-1  43  42.6 

+0.16 

1.4744789 

1.4635654 

1.4642845 

34 

54  27  58.2 

99.03 

-23.3 

-1  43  41.2 

+0.16 

1.4744787 

1.4650537 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Date. 

X 
Trae  Equinox. 

Bedno. 

to 
Mean 
Eq'zof 
Jan.O. 

Y 

Trae  Eqninoz. 

Bedno. 

to 
Mean 
Eq'xof 
Jan.0. 

z 

TmeEqninox. 

Bedno. 

to 
Mraii 
Eq'xof 
Jan.0. 

Jfoon. 

mdniighL 

Kowi. 

Kom, 

MidnighL 

Kwm. 

Jfoofi. 

mS/nighJL 

JVoon. 

Jan.  0 

+0.1758036 

+0.1843986 

-  154 

-0.8874675 

-0.8859969 

+  156 

-0.3849928 

-0.3843549 

-430 

1 

0.1929792 

0.2015448 

161 

0.8844578 

0.8828502 

151 

0.3836871 

0.3829897 

430 

2 

0.2100949 

0.2186289 

168 

0.8811742 

0.8794300 

146 

0.3822626 

0.3815059 

430 

3 

0.2271461 

0.2356459 

175 

0.8776178 

0.8757375 

141 

0.3807196 

0.3799038 

430 

4 

0.2441277 

0.2525908 

181 

0.8737894 

0.8717735 

135 

0.3790585 

0.3781838 

430 

5 

+0.2610346 

+0.2694586 

-  188 

-0.8696899 

-0.8675388 

+  129 

-0.3772797 

-0.3763463 

-430 

6 

0.2778620 

0.2862441 

194 

0.8(553203 

0.8630345 

123 

0.3753836 

0.3743917 

430 

7 

0.2946043 

0.3029419 

200 

0.8606816 

0.8582617 

117 

0.3733707 

0.3723206 

430 

8 

0.3112563 

0.3195468 

206 

0.8557750 

0.«>32217 

110 

0.3712416 

0.3701338 

429 

9 

0.3278129 

0.3360539 

212 

0.8506018 

0.8479157 

103 

0.3689968 

0.3678311 

429 

10 

+0.3442692 

+0.3524581 

-218 

-0.8451633 

-0.8423450 

+  96 

-0.3666369 

-0.3654142 

-428 

11 

0.3606198 

0.3087537 

223 

0.8394607 

0.8365110 

89 

0.3641626 

0.3628829 

428 

12 

0.3768591 

0.3849354 

228 

0.8334957 

0.8304154 

82 

0.3615746 

0.3602382 

427 

13 

0.3929819 

0.4009979 

233 

0.8272702 

0.8240602 

74 

0.3588737 

0.3574812 

427 

14 

0.4089828 

0.4169359 

237 

0.8207858 

0.8174471 

66 

0.3560608 

0.3546125 

426 

15 

+0.4248565 

+0.4327439 

-242 

-0.8140445 

-0.8105783 

+  58 

-0.3531365 

-0.3516329 

-425 

16 

0.4405976 

0.4484168 

246 

0.8070487 

0.8034562 

50 

0.3501018 

0.3485435 

424 

17 

0.4562008 

0.4639491 

250 

0.7998009 

0.7960834 

41 

0.3469580 

0..3453456 

424 

18 

0.4716610 

0.4793359 

254 

0.7923039 

0.7884627 

32 

0.3437063 

0.3420403 

423 

19 

0.4869732 

0.4945724 

258 

0.7845602 

0.7805966 

23 

0.3403477 

0.3386285 

422 

20 

+0.5021328 

+0  5096539 

-261 

-0.7765722 

-0.7724874 

+  14 

-0.3368831 

-0.3351113 

-421 

21 

0.5171352 

0.5245759 

264 

0.7683425 

0.7641381 

+   5 

0.3333137 

0.3314901 

420 

22 

0.5319755 

0.5393334 

267 

0.7598745 

0.7555523 

-   5 

0.3296409 

0.3277662 

418 

23 

0.5466490 

0.5539218 

269 

0.7511717 

0.7467332 

14 

0.3258662 

0.3239411 

417 

24 

0.5611513 

0.5683371 

271 

0.7422371 

0.7376837 

24 

0.3219909 

0.3200159 

415 

25 

+0.5754786 

+0.5825755 

-273 

-0.7330734 

-0.7284066 

-  34 

-0.3180162 

-0.3159919 

-414 

26 

0.5896271 

0.5966330 

275 

0.7236836 

0.7189050 

44 

0.3139433 

0.3118704 

412 

27 

0.6035926 

0.6105053 

276 

0.7140710 

0.7091822 

54 

0.3097736 

0.3076529 

411 

28 

0.6173708 

0.6241884 

277 

0.7042390 

0.6992417 

65 

0.3056086 

0.3033407 

409 

29 

0.6309579 

0.6376787 

278 

0.6941908 

0.6890866 

75 

0.3011495 

0.2989351 

408 

30 

+0.6443503 

+0.6509723 

-279 

-0.6839293 

-0.6787196 

-  86 

-0.2966977 

-0.2944375 

-406 

3J 

0.6575443 

0.6640658 

279 

0.6734575 

0.6681437 

96 

0.2921547 

0.2898494 

404 

Feb.  1 

0.6705363 

0.6769555 

279 

0.6627784 

0.6573620 

107 

0.2875217 

0.2851718 

402 

2 

0.6833229 

0.6896380 

279 

0.6518950 

0.6463777 

117 

0.2827998 

0.2804060 

400 

3 

0.6959003 

0.7021093 

279 

0.6408105 

0.6351938 

128 

0.2779905 

0.2755536 

398 

4 

+0.7082645 

+0.7143655 

-278 

-0.6295282 

-0.6238140 

-  139 

-0.2730955 

-0.2706163 

-396 

5 

0.7204117 

0.7264027 

276 

0.6180516 

0.6122415 

150 

0.2681163 

0.2655956 

394 

6 

0.7323379 

0.7382170 

275 

0.6063840 

0.6004796 

160 

0.2630542 

0.2604925 

392 

7 

0.7440396 

0.7498051 

273 

0.5945286 

0.5885314 

171 

0.2579106 

0.2553088 

390 

8 

0.7555132 

0.7611633 

271 

0.5824885 

0.5764005 

182 

0.2526871 

0.2500460 

388 

9 

+0.7667550 

+0.7722879 

-268 

-0.5702678 

-0.5640909 

-  193 

-0.2473854 

-0.2447057 

-386 

10 

0.7777616 

0.7831752 

266 

0.5578701 

0.5516061 

203 

0.2420071 

0.2392896 

384 

11 

0.7885287 

0.7938215 

263 

0.5452993 

0.5389502 

214 

0.2.305538 

0.2337995 

381 

12 

0.7990531 

0.8042231 

260 

0.5325595 

0.5261274 

225 

0.2310273 

0.2282371 

378 

13 

0.8093312 

0.8143769 

256 

0.5196547 

0.5131417 

236 

0.2254204 

0.2226042 

375 

14 

+0.8193598 

+0.8242795 

-253 

-0.5065891 

-0.4999974 

-246 

-0.2197019 

-0.2169026 

-373 

15 

+0.8291356 

+0.8339277 

-249 

-0.4933673 

-0.4866992 

-257 

-0.2140267 

-0.2111344 

-370 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Date. 

X 

Trne  Bqulnox. 

Redoo. 

to 
Hean 
Eu'xof 
Jan.  0. 

Y 

Tme  Eqainox. 

Redao. 

to 
Mean 
Eq'zof 
jAn.O. 

z 

Redae. 

to 
Mean 
Eq'xof 
Jan.O. 

Noon. 

MidfOghL 

Noon. 

Noon. 

Midnight 

Noon. 

Noon. 

Midnight 

Noon. 

Feb.  15 

+0.8291356 

+0.8339277 

-249 

-0.49a3673 

-0.4866992 

-257 

-0.2140267 

-0.2111344 

-370 

16 

0.8386555 

0.8433187 

245 

0.4799937 

0.4732513 

268 

0.2082258 

0.2053013 

367 

17 

0.8479170 

0.8524501 

240 

0.4664727 

0.4596583 

279 

0.2023609 

0.1994052 

364 

18 

0.8569176 

0.8613192 

236 

0.4528087 

0.4459247 

290 

0.1964341 

0.1934482 

361 

19 

0.8656545 

0.8699231 

231 

0.4390066 

0.4320553 

300 

0.1904474 

0.1874323 

358 

90 

+0.8741230 

+0.8782597 

-226 

-0.4250711 

-0.4180548 

-310 

-0.1844028 

-0.1813593 

-355 

21 

0.8823271 

0.8863269 

•  221 

0.4110068 

0.4039278 

320 

0.1783021 

0.1752313 

352 

22 

0.8902588 

0.8941227 

216 

0.3968183 

0.3896789 

330 

0.1721474 

0J690504 

349 

23 

0.8979182 

0.9016452 

210 

0.3825102 

0.3753128 

340 

0.1659407 

0.1628185 

345 

24 

0.9053034 

0.9088927 

204 

0.3680872 

0.3608340 

350 

0.1596839 

0.1565374 

342 

25 

+0.9124128 

+0.9158637 

-  197 

^.3535537 

-0.3462468 

-360 

-0.1533790 

-0.1502092 

-338 

26 

0.9192451 

0.9225569 

190 

0.3389139 

0.3315555 

370 

0.1470280 

0.1438357 

335 

27 

0.9257990 

0.9289707 

183 

0.3241721 

0.3167643 

380 

0.1406325 

0.1374187 

331 

28 

0.9320720 

0.9351028 

176 

0.3093327 

0.3018779 

390 

0.1341945 

0.1309602 

328 

Mar.  1 

^0.9380629 

0.9409522 

169 

0.2944003 

0.2869005 

399 

0.1277161 

0.1244623 

324 

2 

+0.943T706 

+0.9465178 

-162 

-0.2793791 

-0.2718365 

-408 

-0.1211990 

-0.1179266 

-320 

3 

0.9491938 

0.9517983 

155 

0.2642733 

0.2566900 

417 

0.1146452 

0.1113551 

316 

4 

0  9543310 

0.9567918 

147 

0.2490871 

0.2414651 

426 

0.1080566 

0.1047498 

312 

5 

0.9591806 

0.9614971 

139 

0.2338246 

0.2261662 

435 

0.1014349 

0.0981123 

308 

6 

0.9637412 

0.9659127 

131 

0.2184904 

0.2107978 

444 

0.0947822 

0.0914448 

304 

7 

+0.9680114 

+0.9700372 

-  123 

-0.2030890 

-0.1953646 

-452 

-0.0881004 

-0.0847493 

-300 

8 

0.9719898 

0.9738692 

114 

0.1876250 

0.1798710 

461 

0.0813916 

0.0780277 

296 

9 

0.9756750 

0.9774075 

105 

0.1721030 

0.1643217 

469 

0.0746577 

0.0712821 

291 

10 

0.9790661 

0.9806510 

96 

0.1565276 

0.1487214 

477 

0.0679008 

0.0615146 

287 

11 

0.9821619 

0.9835987 

87 

0.1409036 

0.1330749 

485 

0.0611231 

0.0577271 

282 

12 

+0.9849612 

+0.9862494 

-  78 

-0.1252357 

-0.1173869 

-493 

-0.0543265 

-0.0509217 

-278 

13 

0.9874630 

0.9886021 

69 

0.1095288 

0.1016622 

501 

0.0475130 

0.0441006 

273 

14 

0.9896664 

0.9906561 

60 

0.0937877 

0.0859059 

509 

0.0406849 

0.0372660 

269 

15 

0.9915709 

0.9924110 

50 

0.0780176 

0.0701233 

516 

0.0338443 

0.0304200 

264 

16 

0.9931762 

0.9938665 

40 

0.0622237 

0.0543195 

523 

0.0269934 

0.0235648 

259 

17 

+O.9944820 

+0.9950225 

-  30 

-0.0464112 

-0.0384997 

-530 

-0.0201344 

-0.0167026 

-254 

18 

0.9954881 

0.9958788 

20 

0.0305854 

0.0226691 

537 

0.0132696 

0.0098357 

249 

19 

0.9961946 

0.9964356 

-  10 

-0.0147513 

-0.0068326 

544 

-0.0064013 

-0.0029662 

244 

20 

0.9966018 

0.9966933 

+   1 

+0.0010863 

+0.0090049 

651 

+0.0004687 

+0.0039038 

239 

21 

0.9967102 

0.9966525 

11 

0.0169226 

0.0248387 

557 

0.0073383 

0.0107722 

234 

22 

+0.9965202 

+0.9963135 

+  21 

+0.0327525 

+0.0406635 

-563 

+0.0142052 

+0.0176369 

-229 

23 

0.9960324 

0.9956770 

32 

0.0485710 

0.0564745 

569 

0.0210672 

0.0244958 

223 

24 

0.9952475 

0.9947439 

43 

0.0643734 

0.0722672 

575 

0.0279224 

0.0313469 

218 

25 

0  9941664 

0.9935150 

54 

0.0801551 

0.0880368 

581 

0.0347689 

0.0381882 

212 

26 

0.9927900 

0.9919915 

65 

0.0959115 

0.1037788 

687 

0.0416046 

0.0450178 

207 

27 

+0.9911196 

+0.9901745 

+  76 

+0.1116382 

+0.1194889 

-592 

+0.0484276 

+0.0518337 

-201 

28 

0.9891562 

0.9880648 

87 

0.1273307 

0.1351627 

598 

0.0552358 

0.0586338 

196 

29 

0.9869004 

0.9856632 

99 

0.1429847 

0.1507960 

603 

0.0620273 

0.0654163 

189 

30 

0.9843533 

0.9829709 

110 

0.1585961 

0.1663846 

608 

0.0688004 

0.0721794 

183 

31 

0.9815161 

0.9799891 

122 

0.1741608 

0.1619243 

613 

0.0755532 

0.0789214 

177 

32 

+0.9783900 

+0.9767188 

+  133 

+0.1896746 

+0.1974110 

-618 

+0.0822839 

+0.0856404 

-171 

33 

+0.9749757 

+0.9731608 

+  145 

+0.2051330 

+0.2128401 

-622 

+0.0889906 

+0.0923343 

-  165 

266 
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FOE  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Bedac 

BadQO. 

BedQC 

X 

to 
Mean 

Y 

to 
Mean 

z 

to 
Heao 

Date. 

True  Bqulnox. 

Eq'xof 
JulO. 

True  Eqainax. 

Eq'xof 

Trne  Bqnlnoz. 

Bq'xof 
Jao.O. 

Noon. 

MidfOghL 

Noon, 

Noon. 

Midnight 

Noon. 

Noon. 

MidnighL 

Noon. 

Apr.  1 

+0.9783900 

+0.9767188 

+  133 

+0.1896746 

+0.1974110 

-618 

+0.0822839 

+0.0856404 

-  171 

.  8 

0.9749757 

0.9731608 

145 

0.2051330 

0.2128401 

622 

0.0889906* 

0.0923343 

165 

3 

0.9712743 

0.9693163 

157 

0.2205318 

0.2282076 

626 

0.0956713 

0.0990014 

159 

4 

0.9672869 

0.9651862 

169 

0.2358669 

0.2435092 

630 

0.1023242 

0.1056396 

153 

6 

0.9630144 

0.9607717 

181 

0.251 1338 

0.2587403 

634 

0.1089473 

0.1122471 

147 

6 

+0.9584583 

+0.9560742 

+  194 

+0.2663280 

+0.2738965 

-637 

+0.1155388 

+0.1188220 

-141 

7 

0.9536197 

0.9310949 

206 

0.2814452 

0.2889736 

641 

0.1220967 

0.1253624 

135 

8 

0.9485000 

0.9458351 

219 

0.2964810 

0.3039671 

644 

0.1286192 

0.1318665 

128 

9 

0.9431003 

0.9402959 

231 

0.3114310 

0.3188724 

647 

0.1351043 

0.1383323 

122 

10 

0.9374221 

0.9344792 

244 

0.3262907 

0.3336853 

650 

0.1415501 

0.1447577 

115 

1] 

+0.9314673 

+0.9283868 

+  256 

+0.3410555 

+0.3484007 

-653 

+0.1479546 

+0.1511407 

-  109 

18 

0.9252378 

0.9220207 

269 

0.3557204 

0.3630142 

656 

0.1543157 

0.1574794 

102 

13 

0.9187356 

0.915.3828 

282 

0.3702814 

0.3775214 

659 

0.1606317 

0.1637721 

95 

14 

0.9119626 

0.9084753 

295 

0.3847338 

0.3919178 

661 

0.1669006 

0.1700167 

88 

15 

0.9049213 

0.9013008 

308 

0.3990730 

0.4061988 

663 

0.1731203 

0.1762111 

82 

16 

+0.8976141 

+0.8938610 

+  321 

+0.4132945 

+0.4203598 

-665 

+0.1792890 

+0.1823536 

-  76 

17 

0.8900436 

0.8861604 

334 

0.4273939 

0.4343965 

667 

0.1854049 

0.1884426 

68 

]8 

0.8822124 

0.8782000 

347 

0.4413671 

0.4483051 

669 

0.1914664 

0.1944762 

61 

19 

0.8741236 

0.8699834 

360 

0.4552102 

0.4620817 

670 

0.1974716 

0.2004526 

54 

20 

0.8657799 

0.8615134 

374 

0.4689193 

0.4757223 

671 

0.2034187 

0.2063700 

47 

21 

+0.8571843 

+0.8527930 

+  387 

+0.4824904 

+0.4892229 

-672 

+0.2093060 

+0.2122268 

-  40 

22 

0.8483400 

0.8438256 

401 

0.4959195 

0.5025797 

673 

0.2151319 

0.2180214 

33 

23 

0.8392501 

0.8346139 

414 

0.5092031 

0.5157893 

673 

0.2208949 

0.2237524 

26 

24 

0.8299175 

0.8251612 

428 

0.5223380 

0.5288483 

673 

0.2265935 

0.2294181 

18 

25 

0.8203455 

0.8154707 

442 

0.5353207 

0.5417535 

673 

0.2322260 

0.2350171 

11 

26 

+0.8105372 

+0.8055453 

+  456 

+0.5481477 

+0.5545016 

-  673 

+0.2377911 

+0.2405479 

-   3 

27 

0.8004955 

0.7953882 

469 

0.5608157 

0.5670892 

672 

0.2432873 

0.2460092 

+  4 

28 

0.7902237 

0.7850023 

483 

0.5733218 

0.5795131 

671 

0.2487132 

0.2513994 

12 

29 

0.7797245 

0.7743908 

497 

0.5856627 

0.5917703 

670 

0.2540674 

0.2567171 

19 

30 

0.7690014 

0.7635567 

511 

0.5978354 

0.6038574 

669 

0.2593484 

0.2619610 

27 

MtLj     1 

+0.7580572 

+0.7525031 

+  525 

+0.6098362 

+0.6157712 

-668 

+0.2645548 

+0.2671296 

+  34 

2 

0.7468948 

0.7412326 

539 

0.6216622 

0.6275089 

666 

0.2696853 

0.2722217 

42 

3 

0.7355170 

0.7297483 

553 

0.6333108 

0.6390676 

664 

0.2747386 

0.2772359 

50 

4 

0.7239270 

0.7180535 

567 

0.6447788 

0.6504439 

662 

0.2797133 

0.2821707 

58 

5 

0.7121282 

0.7061515 

581 

0.6500625 

0.6616342 

659 

0.2846079 

0.2870247 

66 

6 

+0.7001238 

+0.6940456 

+  595 

+0.6671585 

+0.6726350 

-  656 

+0.2894210 

+0.2917966 

+  74 

7 

0.6879171 

0.6817388 

609 

0.6780634 

0.6834433 

65q 

0.2941513 

0.2964849 

82 

8 

0.6755111 

0.6692344 

623 

0.6887743 

0.6940561 

650 

0.2987972 

0.3010881 

90 

9 

0.6629093 

0.6565363 

637 

0.6992882 

0.7044702 

646 

0.3033574 

0.3056050 

98 

10 

0.6501157 

0.6436481 

651 

0.7096017 

0.7146823 

642 

0.3078306 

0.3100342 

106 

11 

+0.6371339 

+0.6305737 

+  665 

+0.7197116 

+0.7246890 

-638 

+0.3122155 

+0.3143744 

+  114 

12 

0.6239680 

0.6173172 

680 

0.7296143 

0.7344872 

634 

0.3165107 

0.3186243 

122 

13 

0.6106219 

0.6038826 

694 

0.7393072 

0.7440741 

6.30 

0.3207150 

0.3227827 

131 

14 

0.5970998 

0.5902741 

708 

0.7487874 

0.7534469 

625 

0.3248271 

0.3268483 

138 

15 

0.5834059 

0.5764958 

722 

0.7580522 

0.7626029 

620 

0.3288458 

0.3308198 

146 

16 

+0.5695444 

+0.5625523 

+  737 

+0.7670987 

+0.7715393 

-614 

+0.3327699 

+0.3.346962 

+  154 

17 

+0.5555200 

+0.5484482 

+  751 

+0.7759243 

+0.7802535 

-  608 

+0.3365984 

+0.3384765 

+  162 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Date. 

X 
Tme  Bqalnox. 

Bedao. 

to 
Mean 
Eq'xof 
Jan.O. 

Y 

Trae  Eqnlnox. 

BedQO. 

to 
Mean 
Eq'xof 
.Jan.0. 

z 

TrneSqoinox. 

Redno. 

to 
Mean 
Eq'xof 
Jan.0. 

Noon. 

Mtdnight 

Noon. 

ifoMk 

MRdnighL 

Noon, 

Noon. 

Midnight 

Noon. 

May  17 

+0.5555200 

+0.5464482 

+  761 

+0.7759243 

+0.7802535 

-606 

+0.3365964 

+0.3384765 

+  162 

18 

0.5413373 

0.5341879 

765 

0.7845267 

0.7887435 

602 

0.3403303 

0.3421597 

170 

]9 

0.5270006 

0.5197759 

779 

0.7929037 

0.7970070 

596 

0.3439645 

0.3457448 

178 

20 

0.5125144 

0.5052167 

793 

0.6010533 

0.8050421 

569 

0.3475002 

0.3492309 

187 

31 

0.4978832 

0.4905146 

807 

0.6089734 

0.8126467 

582 

0.3509365 

0.3526170 

196, 

23 

+0.4831114 

+0.4756743 

+  621 

+0.6166619 

+0.6204166 

-574 

+0.3542724 

+0.3559024 

+  204 

23 

0.4682037 

0.4607002 

835 

0.8241172 

0.8277570 

566 

0.3575072 

0.3590664 

212 

24 

0.4531643 

0.4455964 

848 

0.8313380 

0.8348599 

556 

0.3606402 

0.3621683 

220 

25 

0.4379973 

0.4303673 

862 

0.8363227 

0.8417260 

550 

0.3636706 

0.3651475 

229 

26 

0.4227071 

0.4150173 

675 

0.8450697 

0.8463536 

541 

0.3665963 

0.3680231 

237 

27 

+0.4072983 

+0.3995507 

+  869 

+0.85157.74 

+0.6547410 

-532 

+0.3694216 

+0.3707944 

+  245 

28 

0.3917750 

0.3839718 

902 

0.8578441 

0.8608867 

522 

0.3721406 

0.3734607 

253 

29 

0.3761415 

0.3682345 

916 

0.8638684 

0.6667893 

512 

0.3747542 

0.3760214 

262 

30 

0.3604014 

0.3524928 

929 

0.8696491 

0.8724477 

502 

0.3772620 

0.3784760 

270 

31 

0.3445591 

0.33C6009 

942 

0.8751848 

0.6778604 

492 

0.3796634 

0.3806239 

276 

Jane  ] 

+0.3286189 

+0.3206133 

+  955 

+0.8604740 

+  0.8830257 

-481 

+0.3619577 

+0.3630644 

+  286 

2 

0.3125849 

0.3045340 

967 

0.8855151 

0.8879420 

470 

0.3641441 

0.3851967 

295 

3 

0.2964613 

0.2883672 

980 

0.8903064 

0.8926079 

456 

0.3662221 

0.3872202 

303 

4 

0.2802524 

0.2721174 

993 

0.8948465 

0  8970220 

446 

0.3681910 

0.3891344 

311 

5 

0.2639628 

0.2557892 

1005 

0.8991341 

0.9011627 

433 

0.3900503 

0.3909387 

319 

6 

+0.2475972 

+0.2393672 

+1017 

+0.9031677 

+0.9050667 

-420 

+0.3917994 

+0.3926324 

+  328 

7 

0.2311599 

0.2229159 

1029 

0.9069457 

0.9087:^65 

407 

0.3934376 

0.3942149 

336 

8 

0.2146556 

0.2063798 

1041 

0.9104669 

0.9121309 

394 

0.3949644 

0.3956859 

345 

9 

0.1980890 

0.1897639 

1052 

0.9137302 

0.9152647 

380 

0.3963794 

0.3970448 

353 

]0 

0.1814651 

0.1731334 

1063 

0.9167344 

0.9161388 

366 

0.3976821 

0.3982912 

361 

]] 

+0.1647892 

+0.1564332 

+1074 

+0.9I9478I 

+0.9207520 

-352 

+0.3988720 

+0.3994245 

+  369 

]2 

0.1480660 

0.1396883 

1085 

0.9219605 

0.9231036 

338 

0.3999487 

0.4004445 

377 

13 

0.1313007 

0.1229038 

1095 

0.9241811 

0.9251931 

323 

0.4009119 

0.4013509 

385 

14 

0.1144983 

0.1060849 

1105 

0.9261394 

0.9270200 

308 

0.4017614 

0.4021435 

393 

15 

0.0976641 

0.0892:565 

1115 

0.9278349 

0.9285840 

292 

0.4024970 

0.4028221 

401 

16 

+O.0808029 

+0.0723637 

+1125 

+0.9292673 

+0.9296646 

-276 

+0.4031187 

+0.4033868 

+  409 

17 

0.0639197 

0.0554716 

1134 

0.9304-3(i4 

0.9309222 

260 

0.4036264 

0.4038375 

417 

18 

0.0470199 

0.0385653 

1143 

0.9313422 

0.9316963 

243 

0.4040200 

0.4041740 

425 

19 

0.0301063 

0.0216497 

1152 

0.9319847 

0.9322072 

225 

0.4042994 

0.4043963 

433 

20 

+0.0131900 

+0.0047298 

1160 

0.9323640 

0.9324551 

206 

0.4044647 

0.4045045 

441 

2] 

-0.0037302 

-0.0121896 

+1166 

+0.9324606 

+0.9324405 

-  190 

+0.4045159 

+0.4044986 

+  449 

22 

0.0206478 

0.0291043 

1176 

0.9323349 

0.9321639 

172 

0.4044533 

0.4043794 

457 

23 

0.0375584 

0.0460096 

1163 

0.9319275 

0.9316256 

154 

0.4042771 

0.4041465 

465 

24 

0.0544573 

0.0629010 

1190 

0.9312567 

0.9308265 

135 

0.4039875 

0.4038002 

473 

25 

0.0713401 

0.0797740 

1197 

0.9303290 

0.9297664 

116 

0.4035845 

0.4033405 

460 

26 

-0.0882023 

-0.0966243 

+1204 

+0.9291367 

+0.9264460 

-  97 

+0.4030662 

+0.4027677 

+  488 

27 

0.1050394 

0.1134472 

1210 

0.9276883 

0.9266657 

77 

0.4024390 

0.4020821 

495 

28 

0.1218470 

0.1302383 

1216 

0.9259782 

0.9250259 

57 

0.4016970 

0.4012838 

503 

29 

0.1386205 

0.1469932 

1221 

0.9240068 

0.9229270 

37 

0.4008424 

0.4003730 

510 

30 

0.1553558 

0.1637078 

1226 

0.9217805 

0.9205694 

-  17 

0.3998754 

0.3993499 

518 

31 

-0  1720466 

-0.1803777 

+1230 

+0.9192936 

+0.9179537 

+   3 

+0.3967962 

+0.3962146 

+  525 

32 

-0.1886945 

-0.1969965 

+1234 

+0.9165491 

+0.9150802 

4-  24 

+0.3970050 

+0.3969674 

+  532 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Date. 

X 

Trae  Equinox. 

Bedno. 

to 
Mean 
Eq'xof 
Jan.0. 

Y 

Trae  Equinox. 

Beduc 

to 
Heim 
Eq'xof 
Jan.O. 

z 

Trae  Equinox. 

Beduo. 

to 
Hem 
Eq'xof 
Jm.O. 

Nom, 

MidnighL 

Noon. 

Noon, 

MidnighL 

Noon. 

Noon. 

MidnighL 

Noon. 

July  J 

-0.1720480 

-0.1803777 

+1230 

+0.9192938 

+0.9179537 

+   3 

+0.3987962 

+0.3982146 

+  525 

2 

0.1886945 

0.1969985 

1234 

0.9165491 

0.9150802 

24 

0.3976050 

0.3969674 

532 

3 

0.2052891 

0.2135656 

12:58 

0.9135469 

0.9119493 

45 

0.3963019 

0.3956086 

539 

4 

0.2218274 

0.2300740 

1241 

0.9102876 

0.9085617 

6G 

0.3948873 

0.3941383 

546 

5 

0.23a3048 

0.2465192 

1244 

0.9067718 

0.9049180 

88 

0.3933615 

0.3925570 

552 

6 

-0.2547166 

-0.2628965 

+1246 

+0.9030002 

+0.9010188 

+  110 

+0.3917249 

+0.3908650 

+  559 

7 

0.2710580 

0.2792007 

1248 

0.8989735 

0.8968648 

132 

0.3899777 

0.3890627 

565 

8 

.  0.28732.38 

0.2954269 

1250 

0.8946925 

0.8924569 

154 

0.3881202 

0.3871503 

572 

9 

0.303.5094 

0.3115707 

1251 

0.8901580 

0.8877961 

176 

0.3861529 

0.3851283 

578 

10 

0.3196103 

0.3276274 

1251 

0.8853713 

0.8828838 

198 

0.3840763 

0.3829973 

585 

11 

-0.33562X5 

-0.3435919 

+1251 

+0.8803339 

+0.8777215 

+  221 

+0.3818910 

+0.3807579 

+  591 

13 

0.3515380 

0.3594591 

1250 

0.8750470 

0.8723104 

244 

0.3795977 

0.3784108 

598 

13 

0.3673545 

0.3752238 

1249 

0.8695120 

0.8666521 

207 

0.3771971 

0.3759567 

604 

14 

0.3830663 

0.3908815 

1248 

0.8637308 

0.8607484 

290 

0..3746898 

0.3733963 

610 

15 

0.3986689 

'0.4064279 

1246 

0.8577051 

0.8546012 

313 

0.3720764 

0.3707302 

615 

16 

-0.4141579 

-0.4218583 

+1244 

+0.8514370 

+0.8482127 

+  336 

+0.3693579 

+0.3679595 

+  621 

17 

0.4295287 

0.4371683 

1241 

0.8449284 

0.8415846 

359 

0.3665352 

0.3650850 

627 

18 

0.4447707 

0.4523533 

1238 

0.8381814 

0.8347193 

382 

0.3636091 

0.3621075 

633 

19 

0.4598975 

0.4674090 

1234 

0.8311984 

0.8276191 

406 

0.3605805 

0.3590281 

639 

20 

0.4748870 

0.4823313 

1229 

0.8239816 

0.8202862 

429 

0.3574505 

0.3558477 

645 

21 

-0.4897413 

-0.4971165 

+1224 

+0.8165332 

+0.8127229 

+  453 

+0.3542199 

+0.3525672 

+  650 

22 

0.5044565 

0.5117608 

1219 

0.8088554 

0.8049313 

476 

0.3508897 

0.3491875 

656 

23 

0.5190288 

0.5262600 

1213 

0.8009506 

0.7969140 

500 

0.3474608 

0.3457097 

661 

24 

0.5334540 

0.5406103 

1206 

0.7928213 

0.7886732 

523 

0.3439343 

0.3421348 

666 

25 

0.5477284 

0.5548079 

1199 

0.7844696 

0.7802111 

547 

0.3403113 

0.3384639 

671 

26 

-0.5618485 

-0.5688496 

+1192 

+0.7758978 

+0.7715301 

+  570 

+0.3365927 

+0.3346978 

+  676 

27 

0.5758108 

0.5827316 

1184 

0.7671081 

0.7626323 

594 

0.3327793 

0.3308374 

681 

28 

0.5896114 

0.5964499 

1175 

0.7581027 

0.7535199 

617 

0.3288722 

0.3268838 

686 

29 

0.6032465 

0.6100008 

1166 

0.7488839 

0.7441951 

641 

0.3248724 

0.3228380 

690 

30 

0.6167122 

0.6233803 

1157 

0.7394538 

0.7346602 

664 

0.3207809 

0.3187011 

694 

31 

-0.6300046 

-0.6365847 

+1147 

+0.7298146 

+0.7249173 

+  687 

+0.3165988 

+0.3144740 

+  698 

Aug.  1 

0.643 1201 

0.6496105 

1137 

0.7199686 

0.7149689 

710 

0.3123270 

0.3101578 

702 

2 

0.6560554 

0.6624541 

1126 

0.7099183 

0.7048173 

734 

0.3079666 

0.3057535 

706 

3 

0.6688063 

0.6751113 

1115 

0.6996661 

0.6944650 

757 

0.3035186 

0.3012621 

710 

4 

0.6813687 

0.6875780 

1103 

0.6892145 

0.6839147 

780 

0.2989842 

0.2966850 

713 

5 

-0.6937386 

-0.6998501 

+1090 

+0.6785661 

+0.6731691 

+  803 

+0.2943647 

+0.2920234 

+  717 

6 

0.7059120 

0.7119239 

1077 

0.6677239 

0.6622310 

825 

0.2896612 

0.2872783 

720 

7 

0.7178853 

0.7237957 

1063 

0.6566906 

0.6511031 

848 

0.2848749 

0.2821511 

723 

8 

0.7296546 

0.7354617 

1049 

0.6454689 

0.6397885 

870 

0.2800071 

0.2775431 

726 

9 

0.7412163 

0.7469181 

1034 

0.6340621 

0.6282905 

892 

0.2750592 

0.2725557 

729 

10 

-0.7525665 

-0.758I6I1 

+1019 

+0.6224738 

+0.6166127 

+  914 

+0.2700327 

+0.2674904 

+  731 

11 

0.7637014 

0.7691870 

1004 

0.6107076 

0.6047588 

036 

0.2649290 

0.2623487 

734 

12 

0.7746174 

0.7799923 

988 

0.5987669 

0.5927322 

958 

0.2597497 

0.2571322 

736 

13 

0.7853112 

0.7905738 

971 

0.5866552 

0.5805364 

980 

0.2544963 

0.2518423 

738 

14 

0.7957796 

0.8009283 

954 

0.5743761 

0.5681750 

1001 

0.2491703 

0.2464806 

740 

15 

-0.8060105 

-0.8110528 

+  937 

+0.5619334 

+0.5556519 

+1022 

+0.2437733 

+0.2410487 

+  742 

16 

-0.8160279 

-0.82()<)445 

+  919 

+0.5493309 

+0.5429709 

+1043 

+0.2383069 

+0.2355482 

+  744 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Redao. 

BedDo. 

Reduo. 

X 

to 
Henn 

Y 

to 

z 

to 
Mean 

Dftte. 

True  Bqnlnox. 

Eq'xof 
Jdn.O, 

True  Eqainoz. 

Eq'xof 
J«i.O. 

Trae  Equinox. 

Eq'xof 
Jmi.0. 

NOM. 

Midnight 

Notm, 

J^oon. 

MiMghL 

Nocn, 

JIToon. 

mdnight 

Noon. 

Aug.  16 

-0.8160279 

-0.8209445 

+  919 

+0.5193309 

+0.5429709 

+1043 

+0.2383069 

+0.2355482 

+  744 

17 

0.8258023 

0.8306008 

901 

0.5365723 

0.5301358 

1064 

0.2327727 

0.2299806 

746 

J8 

0.8353397 

0.8400187 

882 

0.5236617 

0.5171505 

1084 

0.2271723 

0.2243478 

747 

19 

0.8446375 

0.8491958 

863 

0.5106027 

0.5040188 

1104 

0.2215074 

0.2186514 

749 

20 

0.8536934 

0.8581298 

844 

0.4973993 

0.4907446 

1123 

0.2157798 

0.2128930 

750 

21 

-0.8625050 

-0.8668181 

+  824 

+0.4840552 

+0.4773315 

+1142 

+0.2099910 

+0.2070742 

+  751 

2-2 

0.8710700 

0.8752593 

803 

0.4705740 

0.4637831 

1161 

0.2041426 

0.2011966 

751 

23 

0.8793861 

0.8834501 

782 

0.4569594 

0.4501033 

1180 

0.1982361 

0.1952617 

751 

24 

0.8874510 

0.8913886 

761 

0.4432152 

0.4362957 

1198 

0.1922733 

0.1892713 

752 

25 

0.8952625 

0.8990726 

739 

0.4293451 

0.4223640 

1216 

0.1862558 

0.1832270 

752 

26 

-0.9028186 

-0.9065002 

+  717 

+0.4153527 

+0.40831 17 

+1233 

+0.1801852 

+0.1771304 

+  752 

27 

0.9101171 

0.9136691 

695 

0.4012413 

0.3^11420 

1250 

0.1740628 

0.1709827 

752 

28 

0.9171558 

0.9205770 

072 

0.3870142 

0.3798585 

1267 

0.1678902 

0.1647856 

J51 

29 

0.9239323 

0.9272215 

649 

0.3726753 

0.3654652 

1284 

0.1616691 

0.1585410 

750 

30 

0.9304443 

0.9336004 

626 

0.3582286 

0.3509661 

1300 

0.1554014 

0.1522506 

749 

31 

-0.9366895 

-0.9397114 

+  602 

+0.3436781 

+0.3363651 

+1316 

+0.1490888 

+0.1459162 

+  748 

Sept.  1 

0.9426657 

0.9455522 

578 

0.3290276 

0.3216661 

1332 

0.1427330 

0.1395394 

747 

2 

0.9483707 

0.9511209 

554 

0.3142810 

0.3068727 

1347 

0.1363356 

0.1331219 

746 

3 

0.9538024 

0.9564151 

529 

0.2994418 

0.2919889 

1362 

0.1298983 

0.1266653 

744 

4 

0.9589586 

0.9614327 

604 

0.2845145 

0.2770192 

1377 

0.1234228 

0.1201714 

743 

5 

-0.9638372 

-0.9661717 

+  479 

+0.2695035 

+0.2619681 

+1391 

+0.1169111 

+0.1136423 

+  741 

6 

0.9684361 

0.9706302 

453 

0.25441.33 

0.2468399 

1404 

0.1103653 

0.1070801 

739 

7 

0.9727537 

0.9748065 

427 

0.2392483 

0.2316391 

1417 

0.1037872 

0.1004865 

737 

8 

0.9767883 

0.9786989 

401 

0.2240129 

0.2163701 

1429 

0.0971785 

0.0938634 

735 

0 

0.9805382 

0.9823059 

374 

0.2087116 

0.2010378 

1441 

0.0905414 

0.0872128 

732 

10 

-0.9840019 

-0.9856260 

+  347 

+0.1933494 

+0.1856471 

+1453 

+0.0838779 

+0.0805369 

+  729 

11 

0.9871780 

0.9886579 

320 

0.1779314 

0.1702029 

1464 

0.0771901 

0.0738377 

726 

12 

0.9900656 

0.9914010 

293 

0.1624623 

0.1547100 

1475 

0.0704800 

0.0671172 

723 

13 

0.9926640 

0.9938545 

266 

0.1469467 

0.1391729 

1485 

0.0637496 

0.0603774 

720 

14 

0.9949724 

0.9960176 

239 

0.1313892 

0.1235963 

1495 

0.0570010 

0.0536205 

717 

15 

-0.9969900 

-0.9978895 

+  211 

+0.1157946 

+0.1079848 

+1504 

+0.0502362 

+0.0468484 

+  713 

16 

0.9987161 

0.9994697 

183 

0.1001674 

0.0923431 

1513 

0.0434572 

0.0400630 

709 

17 

1.0001503 

1.0007580 

155 

0.0845124 

0.0766760 

1522 

0.0366660 

0.0332664 

705 

18 

1.0012926 

1.0017543 

127 

0.0688345 

0.0609884 

1530 

0.0298645 

0.0264606 

701 

19 

1.0021429 

1.0024586 

98 

0.0531383 

0.0452846 

1538 

0.0230548 

0.0196476 

696 

20 

-1.0027011 

-1.0028706 

+  69 

+0.0374279 

+0.0295687 

+1545 

+0.0162390 

+0.0128293 

+  692 

21 

1.0029668 

1.0029899 

40 

0.0217076 

+0.0138451 

1552 

0.0094187 

+0.0060075 

687 

22 

1.0029398 

1.0028166 

+  11 

+0.0059817 

-0.0018820 

1558 

+0.0025959 

-0.0008158 

682 

2:) 

1.0026202 

1.0023506 

-  18 

-0.0097454 

0.0176081 

1564 

-0.0042274 

0.0076387 

676 

24 

1.0020079 

1.0015920 

47 

0.0254695 

0.0333291 

1670 

0.0110494 

0.0144593 

671 

25 

-1.0011030 

-1.0005408 

-  77 

-0.0411863 

-0.0490407 

+1575 

-0.0178681 

-0.0212757 

+  665 

26 

0.9999054 

0.9991967 

106 

0.0568916 

0.0647385 

1579 

0.0246817 

0.0280861 

659 

27 

0.9984148 

0.9975595 

136 

0.0725810 

0.0804182 

1583 

0.0314884 

0.0348886 

653 

28 

0.9966311 

0,9956294 

165 

0.0882500 

0.0960755 

1587 

0.0382862 

0.0416812 

647 

29 

0.9945545 

0.9934064 

195 

0.1038943 

0.1117058 

1590 

0.0450731 

0.0484619 

640 

30 

-0.9921850 

-0.9908905 

-225 

-0.1195094 

-0.1273046 

+1593 

-0.0518471 

-0.05.52287 

+  633 

^\ 

-0.9895228 

-0.9880820 

-  255 

-0.1350908 

-0.1428674 

+1595 

-0.0586063 

-0.0619797 

+  626 
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iPOR  GEEENWIOfi  MEAN  NOON  AND  MIDNIGHT. 

Date. 

X 

True  Bqninoz. 

Bedao. 

to 
Mean 
Bq'zof 
JaiLU. 

Y 

Tme  BqtdnoK. 

Redna 

to 
Mean 
Eq'xof 
jAn.O. 

z 

Trae  Eqninoz. 

Bedao. 

to 
Mean 
Eq'xof 
Jan.O. 

Noon. 

Midnight 

Noon. 

Noon. 

Midnight. 

Noon. 

Noon. 

Midnight 

Jfoon. 

Oct.  1 

M).9895228 

-0.9880820 

-255 

-0.1350908 

-0.1428674 

+1595 

-0.0586063 

-0.0619797 

+  626 

2 

0.9865680 

0.9849809 

285 

0.1506339 

0.1583896 

1597 

0.0653487 

0.0687129 

619 

3 

0.9833206 

0.98  J  5872 

315 

0.1661338 

0.1738661 

1598 

0.0720723 

0.0754264 

611 

4 

0.9797809 

0.9779017 

345 

0.1815858 

0.1892923 

1599 

0.0787750 

0.0821179 

604 

5 

0.9759497 

0.9739250 

375 

0.1969850 

0.2046634 

1599 

0.0854548 

0.0887854 

696 

6 

-0.9718277 

-0.9696578 

-405 

-0.2123267 

-0.2199744 

+1599 

-0.0921095 

-0.0954268 

+  589 

7 

0.9674156 

0.965101] 

435 

0.1^76058 

0.2352203 

1598 

0.0987370 

0.1020399 

581 

8 

0.9627144 

0.9602558 

466 

0.2428173 

0.2503962 

1597 

0.1053352 

0.1086226 

574 

9 

0.9577254 

0.9551233 

496 

0.2579563 

0.2654971 

1595 

0.1119020 

0.1151729 

665 

10 

0.9524498 

0.9497050 

526 

0.2730179 

0.2805181 

1593 

0.1184353 

0.1216887 

656 

U 

^.9468892 

-0.9440026 

-556 

-0.2879971 

-0.2954543 

+1591 

-0.1249330 

-0.1281678 

+  547 

12 

0.9410453 

0.9380178 

586 

0.3028891 

0.3103010 

1588 

0.1313930 

0.1346082 

538 

13 

0.9349201 

0.9317526 

616 

0.3176895 

0.3250539 

1584 

0.1378134 

0.1410081 

528 

14 

0.9285155 

0.9252090 

646 

0.332.3937 

0.3397083 

1580 

0.1441922 

0.1473654 

618 

]5 

0.9218334 

0.9183889 

676 

0.3469970 

0.3542595 

1576 

0.1505274 

0.1636781 

608 

16 

-0.9148758 

-0.9112944 

-706 

-0.3614949 

-0.3687031 

+1571 

-0.1568171 

-0.1599443 

+  498 

17 

0.9076449 

0.9039277 

736 

0  3758831 

0.3830348 

1566 

0.1630593 

0.1661621 

487 

18 

0.9001430 

0.8962911 

766 

0.3901575 

0.3972507 

1560 

0.1692522 

0.1723297 

477 

19 

0.8923724 

0.8883870 

796 

0.4043141 

0.4113469 

1554 

0.1753941 

0.1784454 

467 

90 

0.8843354 

0.8802179 

826 

0.4183489 

0.4253193 

1547 

0.1814832 

0.1845074 

457 

21 

-0.8760347 

-0.8717862 

-866 

-0.4322577 

-0.4391636 

+1540 

-0.1875177 

-0.1905139 

+  446 

22 

0.8674725 

0.8630940 

886 

0.4460364 

0.4528758 

1532 

0.1934957 

0.1964630 

435 

23 

0.8586508 

0.8541434 

915 

0.4596812 

0.4664523 

1524 

0.1994155 

0.2023531 

424 

24 

0.8495718 

0.8449365 

945 

0.4731885 

0.4798893 

1515 

0.2052755 

0.2081826 

413 

25 

0.8402378 

0.8354760 

074 

0.4865543 

0.4931830 

1506 

0.2110740 

0.2139497 

401 

26 

-fl.8306Sl3 

-0.8257641 

-1003 

-0.4997748 

-0.5063293 

+1496 

-0.2168094 

-0.2196528 

+  390 

27 

0.8208145 

0.8158030 

1032 

0.5128458 

0.5193239 

1486 

0.2224798 

0.2252900 

378 

28 

0.8107300 

0.8055957 

1061 

0.5257631 

0.5321629 

1476 

0.2280833 

0.2308594 

366 

29 

0.8004003 

0.7951443 

1090 

0.5385227 

0.5448422 

1465 

0.2336182 

0.2363594 

354 

30 

0.7898281 

0.7844520 

1119 

0.5511208 

0.5573581 

1454 

0.2390829 

0.2417885 

342 

3] 

-0.7790161 

-0.7735211 

-1147 

-0.5635535 

-0.5697066 

+1442 

-0.2444759 

-0.2471449 

+  330 

Nov.  1 

0.7679669 

0.7623542 

1175 

0.5758167 

0.5818835 

1429 

0.2497953 

0.2524267 

318 

2 

0.7566833 

0.7509544 

1203 

0.5879062 

0.5938845 

1416 

0.2550391 

0.2576321 

305 

3 

0.7451682 

0.7393248 

1231 

0.5998177 

0.6057054 

1403 

0.2602055 

0.2627593 

203 

4 

0.7334248 

0.7274685 

1259 

0.6115471 

0.6ir3423 

1389 

0.2652931 

0.2678068 

280 

5 

--0.7214565 

-0.7163894 

-1287 

-0.6230905 

-0.6287912 

+1374 

-0.2703001 

-0.2727728 

+  267 

•6 

0.7092674 

0.7030914 

1314 

0.6344440 

0M400482 

1359 

0.2752247 

0.2776555 

254 

7 

0.6968614 

0.6905782 

1341 

0.6456034 

0.6511091 

1344 

0.2800651 

0.2824533 

241 

8 

0.6842421 

0.6778536 

1368 

0.6565649 

0.6619702 

1328 

0.2848198 

0.2871646 

227 

9 

0.6714132 

0.6649215 

1395 

0.6673247 

0.6720279 

1311 

0.2894874 

0.2917879 

213 

10 

M).6583789 

-0.6517861 

-1421 

-0.6778794 

-0.6830788 

+1294 

-0.2940661 

-0.2963217 

+  199 

11 

0.6451435 

0.6384518 

1448 

0.6882257 

0.6933197 

1277 

0.2985545 

0.3007044 

185 

12 

0.6317114 

0.6249229 

1474 

0.6983602 

0.7033471 

12.59 

0.3029511 

0.3051146 

171 

13 

0.6180869 

0.6112037 

1500 

0.7082797 

0.7131580 

1240 

0.3072546 

0.3093711 

157 

14 

0.6042741 

0.5972984 

1525 

0.7179814 

0.7227497 

1221 

0.3114637 

0.3135326 

142 

15 

-0.5902773 

-0.5832114 

-1551 

-0.7274625 

-0.7321194 

+1202 

-0.3155772 

-0.3175978 

+  128 

16 

-0.576101 1 

-0.5689472 

-1576 

-0.7367201 

-0.7412643 

+1182 

-0.3195939 

-0.3215G55 

+  113 
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FOE  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Bedoo. 

Bedao. 

Bedno. 

X 

to 
Mean 

Y 

to 

M<HU1 

z 

to 
Mmui 

IMI*.' 

Tnia  Eqidnoau 

Eq'xof 
Jmi.0. 

True  Bqalnoz. 

Eq'xof 
Jaii.0. 

Trne  Eqalnox. 

Bq'zof 
JmlO. 

JfOOfk. 

MidnighL 

JToofi. 

Noon. 

JfootL 

Jfoon. 

Midnight 

Noon. 

N07.16 

-0.6761011 

-0.5689472 

-1676 

-0.7367201 

-0.74126^3 

+1162 

-0.3196939 

r0.3215655 

+  113 

17 

0.5617600 

0.6646103 

1600 

0.7457615 

0.7501815 

1161 

0.3236124 

0.3264346 

99 

16 

0.6472286 

0.5399051 

1623 

0.7546639 

0.7568684 

1140 

0..3273316 

0.3292036 

84 

19 

0.6325407 

0.5261357 

1646 

0.7631248 

0.7673227 

1119 

0.3310603 

0.3328717 

69 

20 

0.6176908 

0.6102064 

1669 

0.7714620 

0.7756423 

1097 

0.3346675 

0.3364378 

54 

21 

-0.6026832 

-0.4951215 

-1604 

-0.7795633 

-0.7836247 

+1075 

-0.3381822 

-0.3399008 

+  40 

22 

0.4875219 

0.4798850 

1718 

0.7874263 

0.7912676 

1063 

0.3416934 

0.3432598 

25 

23 

0.4722112 

0.4645013 

1741 

0.7950486 

0.7987686 

1030 

0.3448999 

0.3466137 

+  10 

24 

0.4567666 

0.4489748 

1764 

0.8024276 

0.6060252 

1007 

0.3481009 

0.3496616 

-   6 

26 

0.4411693 

0.4333097 

1786 

0.8095610 

0.8130348 

983 

0.3511952 

0.3527020 

20 

26 

-0.4254266 

-0.4175103 

-1808 

-0.8164462 

-0.8197949 

+  958 

-0.3541816 

-0.3566341 

-  35 

27 

0.4095617 

0.4016813 

1629 

0.8330608 

0.8263034 

932 

0.3570592 

0.3684570 

60 

28 

0.3935696 

0.3856272 

1850 

0.8294626 

0.632568] 

906 

0.3598271 

0.3611697 

66 

29 

0.3774547 

0.3693527 

1870 

0.8355896 

0.6386568 

680 

0.3624844 

0.3637713 

61 

30 

0.3612218 

0.3630626 

1890 

0.8414596 

0.8442972 

863 

0.3650301 

0.3662608 

97 

Deo.  1 

-0.3448758 

-0.3366618 

-1909 

-0.6470698 

-0.8497768 

+-826 

-0.3674631 

-0.3686371 

-112 

2 

0.3284214 

0.3201562 

1928 

0.852418K 

0.8549932 

798 

0.3697624 

0.3708992 

126 

3 

0.3118637 

0.3036479 

1947 

0.6575021 

0.8599444 

770 

0.3719872 

0.3730464 

143 

4 

0.2952081 

02868454 

1966 

0.8623199 

0.8646286 

742 

0.3740767 

0.3760780 

159 

6 

0.2784602 

0.2700532 

1982 

0.8668699 

0.6690440 

713 

0.3760502 

0.3709932 

174 

6 

-0.2616261 

-0.2531766 

-1999 

-0.8711506 

-0.6731892 

+  664 

-0.3779069 

-0.3787912 

-  190 

7 

0.2447082 

0.2362209 

2016 

0.8751599 

0.8770624 

664 

0.3796461 

0.3604714 

206 

'8 

0.2277164 

0.2191923 

2032 

0.8788966 

0.6806019 

623 

0.3812671 

0.3820331 

221 

9 

0.2106523 

0.2020962 

2047 

0.8823690 

0.6639871 

592 

0.3627694 

0.3834769 

236 

10 

0.1935245 

0.1849381 

2062 

0.8656464 

0.8870367 

661 

0.3641525 

0.3847992 

252 

.11 

-0.1763375 

-0.1677235 

-2076 

-0.8864679 

^m.ooyooy*! 

+  629 

-0.3864160 

-0.3860028 

-267 

12 

0.1590968 

0.1504561 

2090 

0.8910927 

0.6923062 

497 

0.3866696 

0.3870864 

283 

13 

0.1418081 

0.1331476 

2103 

0.8934503 

0.8945260 

464 

0.3875831 

0.3860496 

299 

14 

0.1244770 

0.1157973 

2116 

0.6956301 

0.8964656 

431 

0.3884660 

0.3868921 

315 

16 

0.1071089 

0.0984126 

2128 

0.8973314 

0.8981276 

398 

0.3692681 

0.3896136 

331 

16 

-0.0897090 

-0.0809986 

-2140 

-0.6988541 

-0.8995110 

+  364 

-0.3899293 

-0.3902145 

-346 

17 

0.0722828 

0.063.5615 

2161 

0.9000981 

0.9006157 

330 

0.3904695 

0.3906942 

362 

18 

0.0548358 

0.0461060 

2161 

0.9010634 

0.9014415 

295 

0.3908866 

0.3910527 

377 

19 

0.0373729 

0.0286370 

2170 

0.9017498 

0.9019864 

260 

0.3911666 

0.3912901 

393 

20 

0.0196990 

-0.0111596 

2179 

0.9021572 

0.9022562 

225 

0.3913634 

0.3914064 

408 

21 

-0.0024194 

+0.0003209 

-2167 

-0.9022664 

-0.9022449 

+  190 

-0.3914191 

-0.3914016 

-424 

22 

+0.0160607 

0.0237995 

2195 

0.9021346 

0.9019646 

154 

0.3913635 

0.3912753 

439 

23 

0.0325366 

0.0412714 

2202 

0.9017048 

0.9013662 

116 

0.3911667 

0.3910279 

455 

24 

0.0500032 

0.0587313 

2209 

0.9009969 

0.9005367 

82 

0.3908566 

0.3906694 

470 

26 

0.0674652 

0.0761740 

2214 

0.9000078 

0.6994091 

45 

0.3904297 

0.390f697 

485 

26 

+0.0848873 

+0.0936943 

-2219 

-0.8987406 

-0.6980024 

+   8 

-0.3898794 

-0.3896568 

«  500 

27 

0.1022945 

0.1109871 

2223 

0.8971944 

0.8963167 

-  29 

0.3892079 

0.3688266 

616 

28 

0.1196716 

0.1283470 

2226 

0.8953692 

0.6943521 

67 

0..3861164 

0.3879739 

630 

29 

0.1370128 

0.1466685 

2228 

0.8932653 

0.8921069 

106 

0.3875022 

0.3870003 

546 

30 

0.1543131. 

0.1629462 

2230 

^.8908830 

0.6895870 

143 

0.3664663 

0.3859061 

660 

31 

+0.1716669 

+0.1801745 

-2231 

-0.8882228 

-0.8867886 

-  181 

-0.3653136 

-0.3846914 

-  676 

32 

+0.1887686 

+0.1973481  -22311 

-0.8852850 

-0.8837122 

-220 

-0.3840369 

-0.3833565 

-690 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Day 

JANUARY. 

Day 

FEBRUARY. 

Day 

MARCH. 

of 
Month. 

Trae  Lon^tade. 

Laiitade. 

of 
Month. 

True  Longitade. 

Latitude 

of 
Month. 

Trae  Longitade. 

Latitude. 

1.0 

105  13  6.6 

-4  58  20:9 

1.0 

157  28  36.2 

-2  26  7:2 

1.0 

165  26  32^4 

0     t      II 
—1  44  0.5 

1.5 

112  50  11.7 

4  51  28.3 

1.5 

164  30  57.8 

1  51  56.0 

1.5 

172  22  50.4 

1  7  20.1 

2.0 

120  23  36.1 

4  39  31.1 

2.0 

171  26  30.0 

1  16  34.8 

2.0 

179  13  57.8 

—0  30  6.3 

2.5 

127  52  5.8 

4  22  51.8 

2.5 

178  15  4.6 

0  40  39.9 

2.5 

185  59  38.8 

+0  7  5.4 

3.0 

135  14  38.8 

4  1  59.3 

3.0 

184  56  43.9 

-0  4  44.9 

3.0 

192  39  45.5 

0  43  42.0 

3.5 

142  30  27.0 

—3  37  27.0 

3.5 

191  31  39.3 

+0  30  40.0 

3.5 

199  14  16.8 

+1  19  14.1 

4.0 

149  38  57.0 

3  9  51.0 

4.0 

198  0  10.0 

1  5  8.4 

4.0 

205  43  18.9 

1  53  15.9 

4.5 

156  39  50.3 

2  39  48.0 

4.5 

204  22  41.8 

1  38  17.1 

4.5 

212  7  3.9 

2  25  24.8 

5.0 

163  33  1.4 

2  7  54.2 

5.0 

210  39  45.2 

2  9  46.3 

5.0 

218  25  49.4 

2  55  21.8 

5.5 

170  18  36.8 

1  34  44.4 

5.5 

216  51  54.4 

2  39  19.1 

5.5 

224  39  57.8 

3  22  51.3 

6.0 

176  56  53.2 

-1  0  50.6 

6.0 

222  59  45.9 

+3  6  40.9 

6.0 

230  49  55.5 

+3  47  40.5 

6.5 

183  28  15.5 

—0  26  42.1 

6.5 

229  3  57.7 

3  31  39.4 

6.5 

236  56  12.1 

4  9  39.1 

7.0 

189  53  14.1 

+0  7  14.6 

7.0 

235  5  8.7 

3  54  4.0 

7.0 

242  59  19.9 

4  28  38.6 

7.5 

196  12  24.2 

0  40  35.8 

7.5 

241  3  57.1 

4  13  45.6 

7.5 

248  59  52.5 

4  44  32.5 

8.0 

202  26  23.5 

1  13  0.5 

8.0 

247  1  0.4 

4  30  36.0 

8.0 

254  58  25.3 

4  57  15.4 

8.5 

206  35  51.4 

+1  44  9.9 

8.5 

252  56  55.1 

+4  44  28.3 

8.5 

260  55  34.0 

+5  6  43.3 

9.0 

214  41  27.4 

2  13  47.1 

9.0 

258  52  15.1 

4  55  16.0 

9.0 

266  51  54.4 

5  12  52.9 

9.5 

220  43  50.6 

2  41  37.2 

9.5 

264  47  32.9 

5  2  53.9 

9.5 

272  48  1.9 

5  15  41.9 

10.0 

226  43  38.5 

3  7  26.4 

10.0 

270  43  18.2 

5  7  17.2 

10.0 

278  44  31.6 

5  15  8.4 

10.5 

232  41  26.7 

3  31  2.2 

10.5 

276  39  57.6 

5  8  22.3 

10.5 

284  41  56.6 

5  11  11.8 

11.0 

238  37  48.6 

+3  52  13.3 

11.0 

282  37  55.3 

+5  6  6.6 

11.0 

290  40  48.7 

+5  3  51.8 

11.5 

244  33  14.7 

4  10  49.1 

11.5 

288  37  32.1 

5  0  28.8 

11.5 

296  41  37.6 

4  53  9.5 

12.0 

250  28  12.5 

4  26  40.0 

12.0 

294  39  5.9 

4  51  28.9 

12.0 

302  44  50.6 

4  39  7.3 

12.5 

256  23  6.5 

4  39  37.4 

12.5 

300  42  51.6 

4  39  8.8 

12.5 

308  50  52.2 

4  21  49.5 

13.0 

262  18  18.2 

4  49  33.7 

13.0 

306  49  1.1 

4  23  32.3 

13.0 

315  0  3.7 

4  1  21.3 

13.5 

268  14  6.7 

+4  56  22.5 

13.5 

312  57  43.8 

+4  4  45.5 

13.5 

321  12  43.3 

+3  37  51.2 

14.0 

274  10  44.6 

4  59  58.4 

14.0 

319  9  6.7 

3  42  56.8 

14.0 

327  29  5.1 

3  11  29.6 

14.5 

280  8  27.8 

5  0  17.8 

14.5 

325  23  14.5 

3  18  17.4 

14.5 

333  49  20.2 

2  42  30.2 

15.0 

286  7  25.9 

4  57  18.3 

15.0 

331  40  11.0 

2  51  0.8 

15.0 

340  13  35.5 

2  11  9.5 

15.5 

292  7  47.9 

4  50  59.7 

15.5 

337  59  58.2 

2  21  23.3 

15.5 

346  41  54.0 

1  37  47.3 

16.0 

298  9  41.0 

+4  41  23.3 

16.0 

344  22  37.6 

+1  49  44.0 

16.0 

353  14  15.1 

+1  2  46.5. 

16.5 

304  13  12.1 

4  28  32.6 

16.5 

350  48  10.7 

1  16  24.4 

16.5 

359  50  34.8 

-f  0  26  33.4 

17.0 

310  18  27.6 

4  12  33.2 

17.0 

357  16  38.9 

0  41  48.2 

17.0 

6  30  45.6 

—0  10  23.1 

17.5 

316  25  34.1 

3  53  32.6 

17.5 

3  48  4.1 

-f-0  6  21.2 

17.5 

13  14  37.2 

0  47  31.9 

18.0 

322  34  38.8 

3  31  40.8 

18.0 

10  22  29.0 

—0  29  29.2 

18.0 

20  1  57.0 

1  24  19.9 

18.5 

328  45  50.8 

+3  7  9.6 

18.5 

16  59  57.0 

—1  5  14.1 

18.5 

26  52  30.1 

—2  0  12.7 

19.0 

334  59  20.5 

2  40  12.9 

19.0 

23  40  32.2 

1  40  23.8 

19.0 

33  46  0.3 

2  34  36.1 

19.5 

341  15  20.1 

2  11  6.5 

19.5 

30  24  19.2 

2  14  27.9 

19.5 

40  42  10.2 

3  6  56.2 

20.0 

347  34  4.2 

1  40  8.4 

20.0 

37  11  22.5 

2  46  55.8 

20.0 

47  40  41.5 

3  36  40.4 

20.5 

353  55  49.4 

1  7  38.2 

20.5 

44  1  46.2 

3  17  17.1 

20.5 

54  41  15.9 

4  3  18  5 

21.0 

0  20  54.4 

-f  0  33  57.2 

21.0 

50  55  33.3 

—3  45  2.3 

21.0 

61  43  34.8 

—4  26  23.1 

21.5 

6  49  39.5 

—0  0  31.3 

21.5 

57  52  44.2 

4  9  42.8 

21.5 

68  47  19.9 

4  45  30.1 

22.0 

13  22  25.8 

0  35  22.3 

22.0 

64  53  17.2 

4  30  51.8 

22.0 

75  52  13.0 

5  0  19.6 

22.5 

19  59  34.8 

1  10  9.1 

22.5 

71  57  6.0 

4  48  4.8 

22.5 

82  57  56.2 

5  10  36.1 

23.0 

26  41  27.1 

1  44  23.6 

23.0 

79  4  0.2 

5  1  0.4 

23.0 

90  4  11.6 

5  16  8.8 

2:^.5 

33  28  21.6 

—2  17  35.9 

23.5 

86  13  43.9 

—5  9  20.8 

23.5 

97  10  41.3 

—5  16  51.8 

24.0 

40  20  33.6 

2  49  14.9 

24.0 

93  25  55.2 

5  12  52.7 

24.0 

104  17  7.5 

5  12  44.3 

24.5 

47  18  13.6 

3  18  48.5 

24.5 

100  40  6.6 

5  11  27.8 

24.5 

111  23  11.9 

5  3  50.4 

25.0 

54  21  25.6 

3  45  44.2 

25.0 

107  55  44.7 

5  5  3.9 

25.0 

118  28  36.0 

4  50  19.4 

25.5 

61  30  5.7 

4  9  29.5 

25.5 

115  12  10.6 

4  53  44.9 

25.5 

125  33  0.3 

4  32  25.4 

26.0 

68  44  0.5 

-4  29  33.5 

26.0 

122  28  41.3 

—4  37  41.5 

26.0 

132  36  5.4 

-4  10  27.0 

26.5 

76  2  45.9 

4  45  27.6 

26.5 

129  44  30.9 

4  17  10.6 

26.5 

139  37  31.3 

3  44  47.3 

27.0 

83  25  46.9 

4  56  46.7 

27.0 

136  58  52.1 

3  52  35.5 

27.0 

146  36  57.9 

3  15  52.8 

27.5 

90  52  17.4 

5  3  11.0 

27.5 

144  10  57.8 

3  24  2-4.5 

27.5 

15:3  34  4.8 

2  44  13.2 

28.0 

98  21  21.1 

5  4  27.3 

2-1.0 

151  20  3.0 

2  53  10.7 

28.0 

160  28  32.4 

2  10  20.8 

28.5 

105  51  53.2 

5  0  29.5 

28.5 

158  25  26.7 

2  19  30.1 

28.5 

167  20  2.0 

1  34  49.3 

29.0 

113  22  43.3 

—4  51  20.3 

29.0 

165  26  32.4 

—1  44  0.5 

29.0 

174  8  15.9 

—0  58  13.2 

29.5 

120  52  37.7 

4  37  10.7 

29.5 

172  22  50.4 

1  7  20.1 

29.5 

180  52  .58.3 

-0  21  7.0 

30.0 

128  20  23.0 

4  18  19.7 

30.0 

179  13  57.8 

—0  30  6.3 

30.0 

187  33  56.1 

+0  15  5(>.0 

:i0.5 

135  44  49.6 

3  55  13.8 

30.5 

185  59  38.8 

-fO  7  5.4 

30.5 

194  10  58.8 

0  52  24.0 

31.0 

143  4  54.7 

3  28  25.1 

31.0 

192  39  45.5 

0  43  42.0 

31.0 

200  43  58.7 

1  27  47.4 

31.5 

150  19  44.7 

—2  58  30.0 

31.5 

199  14  16.8 

-fl  19  14.1 

31.5 

207  12  51.9  +2  1  39.4  || 
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FOR  GREEMWICH  MEAN  NOON  AND  MIDNIGHT. 

D»y 

APRIL. 

Day 

MAY. 

Bay 

JUNE. 

of 
liontlL 

True  Longitade. 

Latitode. 

of 
Month. 

TrueLongltade. 

Latitade. 

of 
Month. 

Trne  Longitade. 

# 

1 
Latitude. 

1.0 

213  37  38''3 

O        t         II 

+2  33  36.5 

1.0 

246  46  39. 8 

+4  35' 2^2 

1.0 

291  10  59.^9 

44  45  16.2 

1.5 

219  58  21.5 

3  3  18.2 

1.5 

252  50  44.6 

4  48  56.7 

1.5 

297  6  40.8 

4  33  2.5.8 

2.0 

226  15  8.9 

3  30  27.1 

2.0 

258  52  40.5 

4  59  5.2 

2.0 

303  2  35.8 

4  18  37.1 

2.5 

232  28  11.7 

3  54  49.0 

2.5 

264  52  43.3 

5  5  52.1 

2.5 

308  59  10.5 

4  0  57.7 

3.0 

238  37  45.1 

4  16  12.7 

3.0 

270  51  11.6 

5  9  16.6 

3.0 

314  56  53.2 

3  40  36.4 

3.5 

244  44  7.6 

+4  34  29.3 

3.5 

276  48  27.0 

+5  9  19.3 

3.5 

320  56  14.7 

43  17  43.0 

4.0 

250  47  41.1 

4  49  32.2 

4.0 

282  44  53.9 

5  6  1.8 

4.0 

326  57  48.0 

2  52  28.2 

4.5 

256  48  50.2 

5  1  17.0 

4.5 

288  40  59.4 

4  59  27.2 

4.5 

333  2  8.4 

2  25  4.0 

5.0 

262  48  2.5 

5  9  40.6 

5.0 

294  37  12.9 

4  49  39.3 

5.0 

339  9  52.5 

1  55  43.6 

5.5 

268  45  47.9 

5  14  41.3 

5.5 

300  34  5.9 

4  36  42.9 

5.5 

345  21  37.8 

1  24  42.0 

6.0 

274  42  37.8 

+5  16  18.5 

6.0 

306  32  12.3 

+4  20  43.7 

6.0 

351  38  1.9 

40  52  15.9 

6.5 

280  39  5.8 

5  14  32.7 

6.5 

312  32  7.3 

4  1  48.2 

6.5 

357  59  41.6 

40  18  44.1 

7.0 

286  35  45.8 

5  9  24.8 

7.0 

318  34  27.2 

3  40  3.8 

7.0 

4  27  11.6 

—0  15  32.0 

7.5 

292  33  13.3 

5  0  56.8 

7.5 

324  39  48.7 

3  15  39.5 

7.5 

11  1  3.3 

0  50  8.2 

8.0 

298  32  3.2 

4  49  11.3 

8.0 

330  48  48.8 

2  48  45.5 

6.0 

17  41  43.4 

1  24  37.5 

8.5 

304  32  50.6 

+4  34  12.1 

8.5 

337  2  3.5 

+2  19  33.8 

8.5 

24  29  32.0 

—1  58  30.0 

9.0 

310  36  10.1 

4  16  4.0 

9.0 

343  20  7.4 

1  48  18.9 

9.0 

31  24  40.5 

2  31  12.7 

9.5 

316  42  34.6 

3  54  53.0 

9.5 

349  43  32.0 

1  15  17.4 

9.5 

38  27  10.6 

3  2  10.3 

10.0 

322  52  35.2 

3  30  47.1 

10.0 

356  12  45.5 

0  40  49.2 

10.0 

45  36  51.9 

3  30  46.1 

10.5 

329  6  40.6 

3  3  56.1 

10.5 

2  48  11.2 

+0  5  17.3 

10.5 

52  53  21.1 

3  56  22.7 

11.0 

335  25  16.1 

+2  34  32.3 

11.0 

9  30  6.0 

-0  30  51.8 

11.0 

60  16  1.5 

—4  18  23.9 

11.5 

341  48  43.3 

2  2  51.0 

11.5 

16  18  39.1 

1  7  8.0 

11.5 

67  44  2.3 

4  36  16.0 

12.0 

.348  17  19.1 

1  29  10.6 

12.0 

23  13  51.0 

1  42  58.0 

12.0 

75  16  21.1 

4  49  30.1 

12.5 

354  51  15.1 

0  53  52.9 

12.5 

30  15  32.4 

2  17  45.4 

12.5 

82  51  44.4 

4  57  43.6 

13.0 

1  30  36.9 

+0  17  23.3 

13.0 

37  23  23.5 

2  50  52.0 

13.0 

90  28  52.1 

5  0  41.8 

13.5 

8  15  23.5 

—0  19  49.1 

13.5 

44  36  53.4 

—3  21  38.5 

13.5 

98  6  19.1 

—4  58  19.1 

14.0 

15  5  27.3 

0  57  12.1 

14.0 

51  55  20.4 

3  49  26.3 

14.0 

105  42  42.3 

4  50  39.3 

14.5 

22  0  33.7 

1  34  10.7 

14.5 

59  17  53.2 

4  13  39.0 

14.5 

113  16  41.8 

4  37  55.0 

15.0 

29  0  21.1 

2  10  7.9 

15.0 

66  43  32.4 

4  33  43.9 

15.0 

120  47  5.8 

4  20  27.1 

15.5 

36  4  21.4 

2  44  25.6 

15.5 

74  11  12.9 

4  49  14.0 

15.5 

128  12  52.9 

3  58  43.1 

16.0 

43  12  0.8 

-3  16  26.1 

16.0 

81  39  46.3 

—4  59  49.2 

16.0 

135  33  14.2 

—3  33  15.5 

16.5 

50  22  40.5 

3  45  33.0 

16.5 

89  8  3.9 

6  5  17.0 

16.5 

142  47  33.9 

3  4  39.9 

17.0 

57  35  38.5 

4  11  12.8 

17.0 

96  34  59.8 

5  5  33.2 

17.0 

149  55  29.3 

2  33  33.3 

17.5 

64  50  10.7 

4  32  56.1 

17.5 

103  59  33.8 

5  0  41.5 

17.5 

156  56  49.8 

2  0  32.9 

18.0 

72  5  32.4 

4  50  18.6 

18.0 

111  20  53.2 

4  50  53.1 

18.0 

163  51  35.4 

1  26  14.8 

18.5 

79  21  0.0 

-5  3  1.7 

18.5 

118  38  14.7 

—4  36  25.7 

18.5 

170  39  55.3 

—0  51  13.0 

19.0 

86  35  52.6 

5  10  53.1 

19.0 

125  51  5.0 

4  17  42.0 

19.0 

177  22  5.7 

—0  15  59.3 

19.5 

93  49  32.9 

5  13  46.9 

19.5 

132  59  0.7 

3  55  8.9 

19.5 

183  58  28.2 

40  18  57.1 

20.0 

101  1  28.1 

5  11  43.5 

20.0 

140  1  48.3 

3  29  16.0 

20.0 

190  29  28.0 

0  53  9.8 

20.5 

108  11  10.6 

5  4  49.1 

20.5 

146  59  22.6 

3  0  34.3 

20.5 

196  55  32.5 

1  26  15.0 

21.0 

115  18  18.4 

-4  53  15.1 

21.0 

153  51  45.8 

-2  29  35.9 

21.0 

203  17  10.5 

41  57  51.3 

21.5 

15»  22  34.3 

4  37  17.8 

21.5 

160  39  6.6 

1  56  52.0 

21.5 

209  34  49.9 

2  27  39.7 

22.0 

129  23  46.1 

4  17  17.2 

22.0 

167  21  37.7 

122  54.2 

22.0 

215  48  58.3 

2  55  23.3 

22.5 

136  21  45.9 

3  53  36.7 

22.5 

173  59  35.1 

0  48  12.3 

22.5 

222  0  1.7 

3  20  47.0 

23.0 

143  16  29.5 

3  26  42.4 

23.0 

180  33  16.7 

—0  13  15.2 

23.0 

228  8  23.9 

3  43  37.7 

23.5 

150  7  55.2 

—2  57  2.1 

23.5 

187  3  1.3 

+0  21  29.8 

23.5 

234  14  26.7 

44  3  44.0 

24.0 

156  56  3.6 

2  25  5.3 

24.0 

193  29  7.7 

0  55  36.9 

24.0 

240  18  29.6 

4  20  56.2 

24.5 

163  40  56.6 

1  51  22.3 

24.5 

199  51  5;J.8 

1  28  42.1 

24.5 

246  20  49.7 

4  35  6.1 

25.0 

170  22  36.5 

1  16  23.9 

25.0 

206  11  36.1 

2  0  23.0 

25.0 

252  21  42.2 

4  46  7.5 

25.5 

177  1  6.3 

0  40  40.7 

25.5 

212  28  29.9 

2  30  19.0 

25.5 

258  21  20.3 

4  53  55.8 

26.0 

183  36  28.7 

—0  4  43.0 

26.0 

218  42  48.7 

-f  2  58  11.6 

26.0 

264  19  55.8 

44  58  27.9 

26.5 

190  8  46.1 

+0  30  59.9 

26.5 

224  54  44.0 

3  23  44.1 

26.5 

270  17  39.3 

4  59  42.6 

27.0 

196  38  0  5 

1  5  59.9 

27.0 

231  4  2G.1 

3  46  41.7 

27.0 

276  14  41.0 

4  57  40.5 

27.5 

203  4  13.7 

1  39  50.8 

27.5 

237  12  3.9 

4  6  51.8 

27.5 

282  11  10.9 

4  52  23.7 

28.0 

209  27  27.2 

2  12  8.1 

28.0 

243  17  45.5 

4  24  3.8 

28.0 

288  7  19.5 

4  43  56.0 

28.5 

215  47  43.0 

2  42  29.8 

28.5 

249  21  38.4 

4  38  9.6 

28.5 

294  3  17.9 

4  32  22.8 

29.0 

222  5  3.6 

+3  10  36.3 

29.0 

255  23  50.6 

4-4  49  2.9 

29.0 

'  299  59  18.7 

44  17  51.1 

29.5 

228  19  31.9 

3  36  10.6 

29.5 

261  24  30.2 

4  56  39.5 

29.5 

305  55  36.3 

4  0  29.4 

30.0 

234  31  12.8 

3  58  58.2 

30.0 

267  23  46.4 

5  0  57.2 

30.0 

311  52  27.0 

3  40  27.1 

30.5 

240  40  12.7 

4  18  47.4 

30.5 

273  21  49.7 

5  1  55.6 

30.5 

317  50  9.3 

3  17  55.2 

31.0 

246  46  39.8 

4  35  29.2 

31.0 

279  18  52.8 

4  59  36.0 

31.0 

323  49  4.7 

2  53  5.8 

31.5 

252  50  44.6 

44  48  56.7 

31.5 

285  15  10.5 

44  54  1.5 

31.5 

329  49  37.0 

42  26  12.2 

18 
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FOB  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

D»y 

JULY. 

Day 

AUGUST. 

D»y 

SEPTEMBER. 

of 

Month. 

TraeLoDgitade. 

LAtitade. 

of 
Month. 

TnieLongitado. 

Lftlitado. 

of 
Month. 

TrneLongitodo. 

Liititade. 

1.0 

323%d  4:7 

+2  53  ^:8 

1.0 

10^  454:5 

-113' 1^:9 

1.0 

5§u^:6 

-445'  a:5 

1.5 

329  49  37.0 

2  26  12.2 

1.5 

16  27  47.7 

1  46  18.2 

1.5 

66  49  7.2 

4  59  25.3 

2.0 

335  52  12.5 

1  57  28.7 

2.0 

22  55  10.7 

2  18  23.4 

2.0 

73  47  46.6 

5  9  32.2 

2.5 

341  57  20.1 

1  27  11.0 

2.5 

29  27  29.0 

2  49  5.2 

2.5 

80  50  43.3 

5  15  7.4 

3.0 

348  5  31.0 

0  55  35.8 

3.0 

36  5  6.3 

3  17  56.4 

3.0 

87  57  47.0 

5  15  57.2 

3.5 

354  17  18.0 

+0  23  1.2 

3.5 

42  48  23.5 

--3  44  29.1 

3.5 

95  8  41.4 

-*  11  52.7 

4.0 

0  33  15.2 

-0  10  13.1 

4.0 

49  37  37.2 

4  8  15.1 

4.0 

102  23  3.1 

5  2  50.1 

4.5 

6  53  57.1 

0  43  45.5 

4.5 

56  32  58.8 

4  28  45.9 

4.5 

109  40  22.1 

4  48  51.9 

5.0 

13  19  57.9 

1  17  13.1 

5.0 

•  63  34  32.3 

4  45  33.9 

5.0 

117  0  1.9 

4  30  6.8 

5.5 

19  51  49.9 

1  50  10.5 

5.5 

70  42  13.1 

4  58  13.2 

5.5 

124  21  20.2 

4  6  50.7 

6.0 

26  30  2.4 

-a  22  10.4 

6.0 

77  56  46.6 

-*  6  20.5 

6.0 

131  43  29.8 

—3  39  26.1 

6.5 

33  15  0.3 

2  52  43.3 

6.5 

85  14  47.5 

5  9  36.4 

6.5 

139  5  39.6 

3  8  21.9 

7.0 

40  7  1.8 

3  21  18.3 

7.0 

92  38  39.0 

5  7  46.9 

7.0 

146  26  56.5 

2  34  12.8 

7.5 

47  6  17.2 

3  47  22.7 

7.5 

100  6  33.4 

5  0  44.4 

7.5 

153  46  27.7 

1  57  38.2 

8.0 

54  12  46.4 

4  10  23.3 

8.0 

107  37  33.0 

4  48  29.2 

8.0 

161  3  21.9 

1  19  20.1 

as 

61  26  17.4 

—4  29  47.3 

8.5 

115  10  31.6 

-4  31  9.9 

8.5 

168  16  51.3 

-0  40  2.1 

9.0 

68  46  25.1 

4  45  3.7 

9.0 

122  44  17.5 

4  9  3.8 

9.0 

175  26  13.3 

-0  0  27.7 

9.5 

76  12  30.6 

4  55  44.9 

9.5 

130  17  36.1 

3  42  36.3 

9.5 

182  30  51.5 

+0  38  41.7 

10.0 

83  43  41.1 

5  1  28.1 

10.0 

137  49  13.4 

3  12  20.6 

10.0 

189  30  16.8 

1  16  47.7 

10.5 

91  18  51.2 

5  157.4 

10.5 

145  17  58.9 

2  38  55.4 

10.5 

196  24  7.7 

1  53  15.8 

11.0 

96  56  45.4 

-4  57  6.0 

11.0 

152  42  48.3 

—2  3  3.4 

11.0 

203  12  10.7 

+2  27  36.2 

11.5 

106  36  0.8 

4  46  52.6 

11.5 

160  2  46.4 

1  25  29.5 

11.5 

209  54  20.1 

2  59  23.9 

12.0 

114  15  10.9 

4  31  31.0 

12.0 

167  17  8.1 

0  46  58.5 

12.0 

216  30  37.4 

3  28  18.9 

12.5 

.  121  52  49.8 

4  11  20.5 

12.5 

174  25  19.2 

—0  8  13.3 

12.5 

223  1  11.0 

3  54  5.7 

13.0 

129  27  36.4 

J3  46  49.4 

13.0 

181  26  57.3 

+0  30  5.9 

13.0 

229  26  15.4 

4  16  32.9 

13.5 

136  58  17.3 

-3  18  aj.5 

13.5 

188  21  50.4 

+1  7  23.3 

13.5 

235  46  10.1 

+4  35  32.9 

14.0 

144  23  50.9 

2  47  9.5 

14.0 

195  9  56.9 

1  43  7.4 

14.0 

242  1  19.1 

4  51  0.8 

14.5 

151  43  27.4 

2  13  22.1 

14.5 

201  51  23.7 

2  16  52.0 

14.5 

248  12  9.9 

5  2  54.4 

15.0 

158  56  31.0 

1  37  52.9 

15.0 

208  26  25.4 

2  48  15.0 

15.0 

254  19  12.8 

5  11  13.6 

15.5 

166  2  39.0 

1  123.1 

15.5 

214  55  22.9 

3  16  58.6 

15.5 

260  23  0.0 

5  15  59.4 

16.0 

173  1  41.5 

-0  24  31.5 

16.0 

221  18  41.8 

+3  42  49.0 

16.0 

266  24  5.1 

+5  17  14.5 

16.5 

179  53  39.5 

+0  12  6.3 

16.5 

227  36  51.3 

4  5  35.5 

16.5 

272  23  2.5 

5  15  2.3 

17.0 

186  38  43.4 

0  47  58.6 

17.0 

233  50  22.7 

4  25  10.1 

17.0 

278  20  26.7 

5  9  27.2 

17.5 

193  17  11.4 

122  37.6 

17.5 

239  59  49.2 

4  41  27.2 

17.5 

284  16  51.9 

5  0  34.2 

18.0 

199  49  27.4 

1  55  39.1 

18.0 

246  5  44.5 

4  54  23.0 

18.0 

290  12  51.8 

4  48  29.1 

18.5 

206  15  59.6 

+2  26  42.7 

18.5 

252  8  42.3 

+5  3  55.3 

18.5 

296  8  58.6 

+4  33  18.6 

19.0 

212  37  18.7 

2  55  31.1 

19.0 

258  9  15.6 

5  10  2.9 

19.0 

302  5  43.7 

4  15  10.1 

19.5 

218  53  57.2 

3  21  49.9 

19.5 

264  7  56.1 

5  12  46.1 

19.5 

308  3  35.9 

3  54  12.3 

20.0 

225  6  27.7 

3  45  27.1 

20.0 

270  5  14.4 

5  12  6.0 

20.0 

314  3  2.6 

3  30  35.3 

20.5 

231  15  22.5 

4  6  12.6 

20.5 

276  1  39.2 

5  8  4.6 

20.5 

320  4  28.8 

3  4  30.3 

21.0 

237  21  13.0 

+4  23  58.1 

21.0 

281  57  37.2 

+5  0  45.3 

21.0 

326  8  16.9 

+2  36  10.7 

21.5 

243  24  28.7 

4  38  37.2 

21.5 

287  53  33.1 

4  50  12.1 

21.5 

332  14  46.5 

2  5  51.5 

22.0 

249  25  37.4 

4  50  5.0 

22.0 

293  49  49.6 

4  36  30.6 

22.0 

338  24  14.5 

1  33  49.9 

22.5 

255  25  4.8 

4  58  17.5 

22.5 

299  46  47.3 

4  19  47.8 

22.5 

344  36  55.3 

1  0  25.2 

23.0 

261  23  13.7 

5  3  12.3 

23.0 

305  44  44.2 

4  0  11.7 

23.0 

350  52  59.8 

+0  25  58.7 

23.5 

267  20  25.4 

+5  4  48.3 

23.5 

311  43  57.0 

+3  37  52.5 

23.5 

357  12  36.1 

-0  9  6.1 

24.0 

273  16  58.4 

5  3  5.7 

24.0 

317  44  40.7 

3  13  1.7 

24.0 

3  35  49.5 

0  44  23.5 

24.5 

279  13  9.7 

4  58  6.4 

24.5 

323  47  8.5 

2  45  52.7 

24.5 

10  2  42.6 

1  19  26.5 

25.0 

285  9  13.9 

4  49  53.3 

25.0 

329  51  32.8 

2  16  40.9 

25.0 

16  33  15.4 

1  53  46.8 

25.5 

291  5  24.6 

4  38  31.1 

25.5 

335  58  4.5 

1  45  43.2 

25.5 

23  7  25.5 

2  26  55.2 

26.0 

297  1  54.7 

+4  24  6.1 

26.0 

342  6  54.1 

+1  13  18.6 

26.0 

29  45  8.0 

—2  58  22.0 

26.5 

302  58  55.5 

4  6  46.1 

26.5 

348  18  11.7 

0  39  47.6 

26.5 

36  26  16.9 

3  27  38.3 

27,0 

308  56  38.8 

3  46  40.7 

27.0 

354  32  7.3 

+0  5  32.4 

27.0 

43  10  44.3 

3  54  15.7 

27.5 

314  55  16.3 

3  24  0.9 

27.5 

0  48  50.9 

—0  29  3.5 

27.5 

49  58  20.9 

4  17  47.5 

^.0 

320  55  0.5 

2  58  59.3 

28.0 

7  8  32.8 

1  3  35.5 

28.0 

56  48  .56.8 

4  37  49.1 

28.5 

3^56  4,6 

2  31  50.0 

28.5 

13  31  23.7 

1  37  38.1 

28.5 

63  42  21.0 

4  53  5H.6 

29.0 

332  58  43.2 

+2  2  48.7 

29.0 

19  57  34.5 

—2  10  44.8 

29.0 

70  38  22.3 

—5  5  57.3 

29,5 

339  3  12.7 

1  32  12.3 

29.5 

26  27  16.6 

2  42  29.1 

29.5 

77  36  48.6 

5  13  30.1 

30.0 

345  9  50,8 

I    0  19,1 

30.0 

33  0  41.4 

3  12  23.9 

30.0 

84  37  27.3 

5  16  26.0 

30.5 

351  18  57.6 

+0  27  28,4 

30.5 

39  37  59.8 

3  40  2.6 

30.5 

91  40  5.4 

5  14  38.1 

31.0 

357  30  54.7 

-0  5  59.1 

31.0 

46  19  22.0 

4  4  59.0 

31.0 

98  44  28.9 

5  8  4.5 

31.5 

3  46  5.4  —0  39  41.6 

31,5 

53  4  56.8 

—4  26  47.2 

31.5 

105  50  22.8  —4  56  48.0  1| 

MOON'S  LONGITUDE  AND  LATITUDE,  1885.       276 


FOB  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Day 

of 

Month. 

OCTOBER. 

Day 

of 

Honth. 

NOVKMBEB. 

Day 

of 

Honth. 

DECEMBER. 

Tme  Longitade. 

Latitode. 

True  Longitade. 

Latitade. 

True  Longitude. 

Latitude. 

1.0 

98  44  2^9 

—6  8  4.5 

1.0 

15l  435:4 

-f59'4Ll 

1.0 

189  53  7:5 

+13d54!3 

1.5 

105  50  22.8 

4  56  48.0 

1.5 

159  1  12.8 

1  24  11.3 

1.5 

196  30  13.5 

2  3  36.4 

2.0 

112  57  30.9 

4  40  56.3 

2.0 

165  55  45.8 

0  47  39.0 

2.0 

203  4  18.0 

2  34  22.2 

2.5 

120  5  35.4 

4  20  42.2 

2.5 

172  48  10.3 

—0  10  37.8 

2.5 

209  35  29.7 

3  2  50.4 

3.0 

127  14  16.9 

3  56  23.6 

3.0 

179  38  19.4 

+0  26  18.6 

3.0 

216  3  55.2 

3  28  41.9 

3.6 

134  23  14.0 

—3  28  23.3 

3.5 

186  26  7.2 

+1  2  37.2 

3.5 

222  29  39.7 

+3  51  40.5 

4.0 

141  32  3.4 

2  57  8.3 

4.0 

193  11  25.3 

1  37  46.9 

4.0 

228  52  46.2 

4  11  32.6 

4.5 

148  40  20.0 

2  23  10.0 

4.5 

199  54  4.4 

2  11  18.5 

4.5 

235  13  16.2 

4  28  7.2 

5.0 

155  47  37.0 

1  47  3.0 

5.0 

206  33  54.4 

2  42  45.0 

5.0 

241  31  10.1 

4  41  16.5 

5.5 

162  53  26.1 

1  9  24.5 

5.5 

213  10  44.9 

3  11  42.6 

5.5 

247  46  28.1 

4  50  55.2 

6.0 

16D  57  18.6 

-0  30  52.8 

6.0 

219  44  25.5 

+3  37  50.8 

6.0 

253  59  10.2 

+4  57  0.9 

6.5 

176  58  45.6 

+0  7  52.7 

6.5 

226  14  46.6 

4  0  52.8 

6.5 

260  9  17.1 

4  59  33.8 

7.0 

183  57  18.8 

0  46  13.9 

7.0 

232  41  40.3 

4  20  35.1 

7.0 

266  16  51.2 

4  58  36.6 

7.5 

190  52  31.7 

123  34.3 

7.5 

239  5  0.9 

4  36  48.1 

7.5 

272  21  56.8 

4  54  14.0 

8.0 

197  44  0.1 

1  59  20.0 

8.0 

245  24  45.2 

4  49  25.8 

8.0 

278  24  40.2 

4  46  33.1 

8.5 

204  31  22.8 

+2  33  0.6 

8.5 

251  40  53.7 

+4  58  25.1 

8.5 

284  25  11.2 

+4  35  42.3 

9.0 

211  14  22.8 

3  4  10.1 

9.0 

257  53  30.6 

5  3  46.2 

9.0 

290  23  42.4 

4  21  51.4 

9.5 

217  52  47.4 

3  32  26.5 

9.5 

264  2  43.7 

5  5  31.5 

9.5 

296  20  29.9 

4  5  11.4 

10.0 

224  26  29.0 

3  57  32.4 

10.0 

270  8  45.3 

5  3  45.8 

10.0 

302  15  53.3 

3  45  54.4 

10.5 

230  55  24.9 

4  19  14.6 

10.5 

276  11  51.8 

4  58  35.4 

10.5 

308  10  15.9 

3  24  13.0 

11.0 

237  19  37.8 

+4  37  24.2 

11.0 

282  12  23.3 

+4  50  8.1 

11.0 

314  4  4.1 

3  0  20.4 

11.5 

243  39  15.7 

4  51  55.7 

11.5 

288  10  44.1 

4  38  32.8 

11.5 

319  57  48.1 

2  34  30.1 

12.0 

249  54  31.5 

5  2  47.0 

12.0 

294  7  21.8 

4  23  59.2 

12.0 

325  52  0.8 

2  6  56.4 

12.5 

256  5  42.9 

5  9  58.0 

12.5 

300  2  47.4 

4  6  37.5 

12.5 

331  47  18.2 

1  37  53.9 

13.0 

262  13  11.4 

5  13  31.5 

13.0 

305  57  34.6 

8  46  38.4 

13.0 

337  44  18.4 

1  7  37.6 

13.5 

268  17  22.7 

+5  13  31.6 

13.5 

311  52  19.7 

+3  24  13.2 

13.5 

343  43  41.6 

+0  36  23.3 

14.0 

274  18  45.4 

5  10  3.5 

14.0 

317  47  40.7 

2  59  33.5 

14.0 

349  46  8.9 

+0  4  28.0 

14.5 

280  17  51.0 

6  3  13.8 

14.5 

323  44  17.2 

2  32  51.8 

14.5 

355  52  22.4 

—0  27  50.5 

15.0 

286  15  13.4 

4  53  9.6 

15.0 

329  42  49.4 

2  4  21.0 

15.0 

2  3  4.1 

1  0  12.8 

15.5 

292  11  27.6 

4  39  58.5 

15,5 

335  43  58.1 

1  34  15.3 

15.5 

8  18  54.3 

1  32  17.8 

16.0 

298  7  10.1 

+4  23  48.8 

16.0 

341  48  23.6 

+1  2  49.9 

16.0 

14  40  31.0 

-2  3  42.7 

16.5 

304  2  58.1 

4  4  49.6 

16.5 

347  56  44.7 

+0  30  21.7 

16.5 

21  8  29.1 

2  34  2.6 

17.0 

309  59  28.8 

.3  43  10.3 

17.0 

354  9  38.3 

— 0  2  50.6 

17.0 

27  43  17.6 

3  2  50.7 

17.5 

315  57  18.7 

3  19  1.2 

17.5 

0  27  38.3 

0  36  26.2 

17.5 

34  25  19.0 

3  29  38.3 

18.0 

321  57  3.8 

2  52  33.8 

18.0 

6  51  14.3 

1  10  2.0 

18.0 

41  14  47.0 

3  53  55.4 

18.5 

327  59  18.6 

+2  24  0.9 

18.5 

13  20  50.4 

—1  43  12.4 

18.5 

48  11  44.9 

—4  15  11.2 

19.0 

334  4  35.4 

1  53  36.6 

19.0 

19  56  44.5 

2  15  29.7 

19.0 

55  16  4.4 

4  32  55.0 

19.5 

340  13  24.0 

1  21  36.9 

19.5 

26  39  6.4 

2  46  23.9 

19.5 

62  27  24.4 

4  46  37.6 

20.0 

346  26  11.0 

0  48  20.1 

20.0 

33  27  57.2 

3  15  23.4 

20.0 

69  45  9.8 

4  55  53.5 

20.5 

352  43  19.1 

H-0  14  6.6 

20.5 

40  23  8.2 

3  41  55.6 

20.5 

77  8  33.0 

5  0  20.8 

21.0 

359  5  6.5 

—0  20  40.8 

21.0 

47  24  20.2 

-4  5  27.9 

21.0 

84  36  34.1 

--4  59  44.3 

21.5 

5  31  46.5 

0  55  37.0 

21.5 

54  31  4.2 

4  25  29.5 

21.5 

92  8  3.4 

4  53  56.3 

22.0 

12  3  26.4 

1  30  14.3 

22.0 

61  42  41.0 

4  41  31.8 

22.0 

99  41  44.5 

4  42  57.7 

22.5 

18  40  8.2 

2  4  3.4 

22.5 

68  58  22.8 

4  53  10.2 

22.5 

107  16  17.2 

4  26  58.7 

23.0 

25  21  47.3 

2  36  33.2 

23.0 

76  17  14.8 

5  0  5.7 

23.0 

114  50  21.9 

4  6  17.8 

23.5 

32  8  12.6 

—3  7  12.0 

23.5 

83  38  17.7 

—6  2  5.8 

23.5 

122  22  42.9 

—3  41  21.4 

24.0 

38  59  7.3 

3  35  27.7 

24.0 

91  0  30.0 

4  59  5.1 

24.0 

129  52  11.9 

3  12  42.5 

24.5 

45  54  8.9 

4  0  49.6 

24.5 

98  22  50.5 

4  51  5.7 

24.5 

137  17  50.3 

2  40  58.8 

25.0 

52  52  49.7 

4  22  48.6 

25.0 

105  44  21.8 

4  38  17.0 

25.0 

144  38  51.0 

2  6  50.8 

25.5 

59  54  38.3 

4  40  58.7 

25.5 

113  4  11.9 

4  20  55.5 

25.5 

151  54  38.8 

1  31  0.0 

26.0 

66  59  0.5 

—4  54  57.7 

26.0 

120  21  35.9 

—3  59  23.5 

26.0 

159  4  50.5 

-0  54  7.4 

26.5 

74  5  20.6 

5  4  28.3 

26.5 

127  35  57.2 

3  34  7.9 

26.5 

166  9  14.0 

—0  16  52.3 

27.0 

81  13  2.8 

5  9  17.8 

27.0 

134  46  48.5 

3  5  39.1 

27.0 

173  7  46.6 

+0  20  8.8 

27.5 

88  21  32.4 

5  9  20.0 

27.5 

141  53  50.8 

2  34  30.2 

27.5 

180  0  34.2 

0  56  22.6 

28.0 

95  30  17.1 

5  4  34.0 

28.0 

148  56  53.4 

2  1  15.5 

28.0 

186  47  48.7 

1  31  19.4 

28.5 

102  38  47.9 

4  55  4.4 

28.5 

155  55  52.6 

126  29.5 

28.5 

193  29  46.8 

2  4  32.8 

29.0 

109  46  39.4 

-4  41  1.5 

29.0 

162  50  50.1 

-0  50  46.5 

29.0 

200  6  48.5 

+2  35  40.0 

29.5 

116  53  30.4 

4  22  40.2 

29.5 

169  41  52.2 

—0  14  39.6 

29.5 

206  39  15.3 

3  4  21.5 

30.0 

123  59  3.7 

4  0  20.1 

30.0 

176  29  8.4 

+0  21  19.3 

30.0 

213  7  29.6 

3  30  20.5 

30.5 

131  3  5.9 

3  34  24.4 

30.5 

183  12  49.6 

0  56  40.0 

30.5 

219  31  53.5 

3  53  23.2 

31.0 

1-38  5  26.6 

3  5  19.5 

31.0 

189  53  7.5 

1  30  54.3 

31.0 

225  52  47.7 

4  13  18.4 

31.5 

145  5  58.4 

—2  33  34.7 

31.5 

196  30  13.5 

+2  3  36.4 

31.5 

232  10  31.3 

+4  29  57.0 
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FOR  GREENWICH  MEAN  NOON 

• 

Itete 

THE  MOON'S  EQUATOB. 

<L 

t 

A 

fl' 

IheUution 

Aaorad'KNodeon 
Sarth's  Eqiwtor 

Asoend'g  Node 

Hnm 

to 

ou 

Linigltuda 

Mean 

Motion  of 

Xuth'a 

to  Awending 
NodeoDBcUpflc. 

Earth's 

or  (be 

Solar 

Bqaator. 

Equator. 

Mo«n. 

Day*. 

d 

Jan. 

0 

24  54'.8 

O           1 

8  44.1 

0  33.'9 

90    8!5 

0.1 

1*  I9!06 

10 

24  55.0 

8  14.1 

0  31.9 

221  54.4 

0.2 

2  38.12 

20 

24  55.1 

7  44.1 

0  80.0 

853  40.2 

0.8 

3  57.16 

•80 

24  55.2 

7  14.1 

0  28.0 

125  26.0 

0.4 

5  16.23 

Feb. 

9 

24  55.8 

6  44.1 

0  26.0 

257  11.9 

0.5 

6  35.29 

19 

24  55.4 

6  14.0 

0  24.1 

28  57.7 

0.6 
0.7 

7  54.35 
9   13.41 

March 

1 

24  55.5 

5  44.0 

0  22.1 

160  43.5 

0.8 

10  32.47 

11 

24  55.6 

5  14.0 

0  20.2 

292  29.4 

0.9 

11   51.53 

21 

24  55.7 

4  44.0 

0  18.3. 

64  15.2 

31 

24  55.7 

4  14.0 

0  16.4 

196     1.1 

1.0 
2.0 

13  10.58 
26  21.17 

April 

10 

24  55.7 

3  44.0 

0  14.5 

327  46.9 

3.0 
4.0 
5.0 

39  31.75 
62  42.33 
65  52.92 

20. 

24  55.7 

3  14.0 

0  12.5 

99  32.7 

30 

24  55.7 

2  44.0 

0  10.6 

281  18.6 

May 

10 

24  55.7 

2  14.0 

0    8.6 

8    4.4 

6.0 

79     3.50 

20 

24  55.7 

1  44.0 

0    6.7 

184  50.2 

7.0 

8.0 

92  14.00 
105  24.67 

80 

24  55.7 

1  14.0 

0    4.7 

266  86.1 

9.0 

1J8  35.25 

June 

9 
19 

24  55.7 
24  55.7 

0  44.0 
0  14.0 

0    2.8 
0    0.8 

38  21.9 
170    7.8 

10.0  • 

131   45.84 

Hoot*. 

o          § 

29 

24  55.7 

359  44.0 

359  58.9 

301  58.6 

1 

0  32.94 

July 

9 

24  55.7 

359  14.0 

359  57.0 

73  39.4 

2 
3 

1     5.88 
1   38.82 

19 

24  55.8 

358  44.0 

359  55.1 

205  25.3 

4 

2   11.76 

29 

24  55.8 

358  14.0 

359  53.1 

337  11.1 

5 

2  44.70 

Aug. 

8 

24  55.8 

357  44.0 

359  51.2 

108  56.9 

6 

3  17.06 

18 

24  55.8 

357  14.0 

859  49.2 

240  42.8 

7 

3  50.59 

28 

24  55.7 

356  44.0 

359  47.8 

12  28.6 

8 
9 

4  23.53 
4  56.47 

Sept 

7 

24  55.7 

356  14.0 

859  45.3 

144  14.4 

10 

6  29.41 

17 

24  55.6 

355  44.0 

359  43.4 

276    0.3 

11 
12 
13 
14 

6     2.35 

27 

24  55.5 

355  14.0 

359  41.4 

47  46.1 

Oct 

7 

24  55.5 

854  44.0 

359  39.5 

179  82.0 

6  35.29 

17 

24  55.4 

a54  14.0 

859  87.6 

311  17.8 

7     823 
7  41.17 

15 

8   14.11 

27 

24  55.3 

353  44.0 

359  35.7 

83     8.6 

Nov.' 

6 

24  55.2 

353  14.0 

859  33.8 

214  49.5 

16 

8  47.06 

16 

24  55.0 

352  43.9 

359  81.8 

846  35.3 

17 

9  20.00 

26 

24  54.9 

352  13.9 

359  29.9 

118  21.1 

18 

9  52.94 

Dec. 

6 

24  54.8 

351  43.9 

359  27.9 

250    7.0 

19 
20 

10  25.88 
10  58.82 

16 

24  54.7 

351  13.9 

359  26.0 

21  52.8 

21 

11   31.76 

26 

24  54.6 

350  43.8 

359  24.1 

153  38.7 

22 

12     4.70 

36 

24  54.5 

350  13.8 

859  22.1 

285  24.5 

23 

24 

12  37.64 

13  10.58 
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TABLE  FOR  THE  LIBRATION  OF  THE  MOON. 

Argument,  (ft— A)  or  (ft— X-I8OO). 

ft-A 

a;i 

1 

a 

B 

ft-:i 

aA 

a 

B 

O 

0 

o:o 

39 

0   / 
0  0.0 

180 

46 

0.6 

56 

1  3:9 

134 

1 

0.0 

39 

0  1.6 

179 

47 

0.6 

57 

1  4.9 

133 

2 

0.0 

39 

0  3.1 

178 

48 

0.6 

58 

1  6.0 

132 

3 

0.1 

39 

0  4.7 

177 

49 

0.6 

59 

1  7.0 

131 

4 

0.1 

39 

0  6.2 

176 

50 

0.6 

60 

1  8.0 

130 

5 

0.1 

39 

0  7.7 

175 

51 

0.6 

62 

1  9.0 

129 

6 

0.2 

39 

0  9.3 

174 

52 

0.6 

63 

1  10.0 

128 

7 

0.2 

39 

0  10.8 

173 

53 

0.5 

64 

1  10.9 

127 

8 

0.2 

39 

0  12.4 

172 

54 

0.5 

66 

1  11.8 

126 

9 

0.2 

39 

0  13.9 

171 

55 

0.5 

67 

1  12.7 

125 

10 

0.2 

39 

0  15.4 

170 

56 

0.5 

69 

1  13.6 

124 

11 

0.3 

39 

0  16.9 

169 

57 

0.5 

71 

1  14.5 

123 

12 

0.3 

.  40 

0  18.5 

168 

58 

0.5 

73 

1  15.3 

122 

13 

0.:3 

40 

0  20.0 

167 

59 

0.5 

75 

1  16.1 

121 

14 

0.3 

40 

0  21.5 

166 

60 

0.5 

77 

1  16.9 

120 

15 

0.3 

40 

0  23.0 

165 

61 

0.5 

80 

1  17.6 

119 

16 

0.3 

40 

0  24.5 

164 

62 

0.5 

83 

1  18.4 

118 

17 

043 

40 

0  26.0 

163 

63 

0.5 

86 

1  19.1 

117 

18 

0.3 

41 

0  27.4 

162 

64 

0.5 

89 

1  19.8 

116 

19 

0.4 

41 

0  28.9 

161 

65 

0.4 

92 

1  20.4 

115 

20 

0.4 

41 

0  30.4 

160 

66 

0.4 

95 

1  21.1 

114 

21 

0.4 

41 

0  31.8 

159 

67 

0.4 

99 

1  21.7 

113 

22 

0.4 

42 

0  33.2 

158 

68 

nO.4 

103 

1  22.3 

112 

213 

0.4 

42 

0  34.7 

157 

69 

0.4 

108 

1  22.9 

111 

24 

0.4 

42 

0  36.1 

156 

70 

0.4 

113 

1  2a4 

110 

25 

0.4 

43 

0  37.5 

155 

71 

0.4 

119 

123.9 

109  , 

26 

0.5 

43 

0  38.9 

154 

72 

0.4 

125 

1  24.4 

108 

27 

0.5 

43 

0  40.3 

153 

73 

0.4 

132 

1  24.9 

107 

28 

0.5 

44 

0  41.7 

152 

74 

0.3 

141 

1  2543 

106 

29 

0.5 

44 

0  43.1 

151 

75 

0.3 

150 

1  25.7 

105 

30 

0.5 

45 

0  44.4 

150 

76 

0.3 

160 

1  26.1 

104 

31 

0.5 

45 

0  45.7 

149 

77 

0.3 

172 

1  26.5 

103 

32 

0.5 

46 

0  47.0 

148 

78 

0.2 

186 

1  26.8 

102 

33 

0.5 

46 

0  48.4 

147 

79 

0.2 

202 

1  27.1 

101 

34 

0.5 

47 

0  49.7 

146 

80 

OJJ 

222 

1  27.4 

100 

35 

0.5 

47 

0  51.0 

145 

81 

0.2 

247 

1  27.7 

99 

36 

0.5 

48 

0  52.2 

144 

82 

0.2 

278 

1  27.9 

98 

37 

0.5 

48 

0  53.4 

143 

83 

0.1 

318 

1  28.1 

97 

38 

0.6 

49 

0  54.7 

142 

84 

0.1 

370 

1  28.3 

96 

39 

0.6 

50 

0  55.9 

141 

85 

0.1 

440 

1  28.5 

95 

40 

0.6 

50 

0  57.1 

140 

86 

.  0.1 

555 

1  28.6 

94 

41 

0.6 

51 

0  58.3 

139 

87 

O.l 

740 

1  28.7 

93 

42 

0.6 

52 

0  59.4 

138 

88 

0.0 

1110 

1  28.7 

92 

43 

0.6 

53 

1  0.6 

137 

89 

0.0 

2220 

1  28.8 

91 

44 

0.6 

54 

1  1.7 

136 

90 

0.0 

00 

1  28.8 

90 

45 

0.6 

55 

1  2.8 

135 

AA 

a 

B 

■ft-^ 

AA 

2 
a 

B 

ft-^ 

A  X  has  the  sign  of  tap  (X  — ft) 

a  has  the  sign  of  cos  (ft  — %) 

B  has  the  sign  of  sin  (  ft  —  A) 
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OBLIQUITY,  PRECESSION,  ETC.,  1885. 


FOB  GREENWICH  MEAN  NOON. 

TIa^^ 

EoUptlo. 

Xqnatian  of  Xqninoxe* 

Pnoeadon 
of 

TheSoa'a 

Mem 
LoDjrltade 
of  doon'a 
AsoeDdine 

limr 

BQUinOXOB 

in 

(HimsEv.) 

InLongitDda. 

InB.  A. 

Longltade. 

Abemtlon. 

Hot.  Far. 

Hodo. 

Jan. 

0 

23  27'    5!'31 

+  3:28 

+  o!201 

aoo 

-  2d.'80 

9';oo 

189    16!l 

10 

5.40 

3.49 

0.213 

1.38 

20.79 

9.00 

188  44.4 

20 

5.51 

3.60 

0.220 

2.75 

20.77 

8.99 

188  12.6 

30 

6.67 

3.57 

0.218 

4.13 

20.74 

8.98 

187  40.8 

Feb. 

9 

5.84 

3.40 

0.208 

5.50 

20.71 

8.96 

187    9.1 

19 

23  27    5.99 

+  3.07 

+  0.188 

6.88 

-  20.67 

8.94 

186  37.3 

Marct 

1    1 

6.10 

2.62 

0.160 

8.26 

20.63 

8.92 

186    5.5 

11 

6.17 

2.07 

0.127 

9.63 

20.57 

8.90 

185  33.7 

21 

6.17 

1.48 

0.090 

11.01 

20.51 

8.87 

185    2.0 

31 

6.10 

0.90 

0.055 

12.38 

20.45 

8.85 

184  30.2 

April 

10 

23  27    5.99 

+  0.38 

+  0.023 

13.76 

-20.39 

8.82 

183  58.4 

20 

5.83 

-0.03 

-0.002 

15.14 

20.34 

8.80 

183  26.6 

30 

5.64 

0.34 

0.021 

16.51 

20.29 

8.78 

182  54.9 

May 

10 

5.44 

0.51 

0.031 

17.89 

20.24 

8.76 

182  23.1 

20 

527 

0.53 

0.032 

l9Ji6 

20.19 

8.74 

181  51.3 

30 

23  27    5.11 

-0.43 

-0.026 

20.64 

-  20.16 

8.72 

181   19.5 

June 

9 

5.00 

-0.23 

-  0.014 

22.02 

20.13 

8.71 

180  47.8 

19 

4.93 

0.00 

0.000 

23.39 

20.11 

8.71 

180  16.0 

29 

4.94 

+  0.23 

+  0.014 

24.77 

20.11 

8.70 

179  44.3 

July 

9 

5.01 

0.43 

0.026 

26.14 

20.10 

8.70 

179  12.5 

19 

23  27    5.11 

+  0.57 

+  0.035 

27.52 

-  20.12 

8.71 

178  40.7 

29 

5.27 

0.59 

0.036 

28.90 

20.14 

8.72 

178    8.9 

Aug. 

8 

5.44 

0.47 

0.029 

30.27 

20.17 

8.73 

177  37.2 

18 

5.61 

+  0.22 

+  0.013 

31.65 

20.20 

8.75 

177     5.4 

28 

5.75 

-0.15 

-0.009 

33.02 

20.24 

8.77 

176  33.6 

Sept 

7 

23  27    5.86 

-0.62 

-0.038 

34.40 

-20.29 

8.79 

176     1.8 

17 

5.91 

1.19 

0.073 

35.78 

20.35 

8.81 

175  30.1 

27 

5.90 

1.78 

0.109 

37.15 

20.41 

8.84 

174  58.3 

Oct 

7 

5.84 

2.34 

0.143 

38.53 

20.47 

8.87 

174  26.5 

17 

5.73 

2.84 

0.174 

39.90 

20.53 

8.88 

173  54.7 

27 

23  27    5.56 

-3.23 

-  0.198 

41.28 

-  20.59 

8.91 

173  23.0 

Nov. 

6 

5.37 

3.47 

0.212 

42.66 

20.64 

8.93 

172  51.2 

16 

5.20 

3.55 

0.217 

44.03 

20.69 

8.95 

172  19.4 

26 

5.03 

3.51 

0.215 

45.41 

20.73 

8.97 

171  47.6 

Dec. 

6 

4.90 

3.35 

0.205 

46.78 

20.76 

8.98 

171  15.9 

16 

23  27    4.84 

-3.10 

-0.190 

48.16 

-  20.78 

8.99 

170  44.1 

26 

4.83 

2.81 

0.17S 

49.54 

20.79 

9.00 

170  12.3 

36 

23  27    4.90 

-2.55 

-0.156 

50.91 

-  20.79 

9.00 

169  40.6 

Mean 

Obli 

qui^,  1885.0,    21 

3»27'15".04  (Habsei.). 

Mean 

Obli 

quity,  1885.0,    21 

3°27'14".73  (Pembs). 

Daily  Motion 

Precession 
Precession 

for  1885.5    .    . 

50".2< 

305         log  1.70122 
}76         log  9.13863 
}72         log  9.13744 

of  0 

in  a  Solar  Day 
in  a  Sidereal  Dt 

0",1I 

Precession 

ly 0".l! 

— y.iTT 

Sun's 

Meai 

1  Equatorial  Hon 

zontal  Parallax .      8".8 

18           log  0.94685 

PA  It  T     II 
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280         FORMULAE  FOR  STAR-REDUCTIONS,  1885. 


FORMULA  FOR  THE  REDUCTION  OF  THE  POSITIONS  OF  THE  FIXED  STARS,  USING 
THE  NOTATION  OF  BESSEL,  AND  THE  CONSTANTS  OF  PETERS  AND  STRUVE. 

NOTATION. 
r,  the  time,  reckoned  in  units  of  one  year,  from  the  beginning  of  the  Besselian  fictitious  year, 
(1884,  December  30^.469  =  1885,  January  0^.0  —  0<i^53J ,  Washington  mean  time), 
Oot  f^o)  the  star's  mean  right  ascension  and  declination  at  the  beginning  of  the  fictitious  year, 
a,  d,    the  star's  apparent  right  ascension  and  declination  at  the  time  r« 
u,  fi't  the  annual  proper  motion  in  right  ascension  and  declination, 
0,  the  sun's  true  longitude, 
jl,  the  longitude  of  the  moon's  ascending  node, 
u,  the  obliquity  of  the  ecliptic, 
r*  the  longitude  of  the  sun's  perigee, 
r',  the  longitude  of  the  moon's  perigee, 
([ ,  the  moon's  mean  longitude. 

BESSELIAN  STAM-NUMBEBS. 

A  ^  T  —  0.34248  sin  Q  —  0.00011  sin  (3  0  —  F) 

+  0.00410  sin  2  ^  —  0.00005  sin  2  (0  —  (1 ) 

—  0.02521  sin  2  0  +  0.00010  sin  2  (  0  —  T'  ) 
+  0.00293  sin  ( 0  +  82«  8')  +  0.00009  sin  (2  T'  —  ft  ) 
+  0.00025  Bin  (2  0  —  ft)  +  0.00005  cos  T' 

—  0.00405  sin  2  ([  +  0.00004  sin  2  V 
+  0.00135  sin  (d  —  T') 

J9  =s  —  912239  cos  ^  —  d!0027  cos  (3  0  —  P) 

+  0.0895  cos  2  Q  +  0.0067  cos  (2  0  ^  ft) 

—  0.5506  cos  2  0  +  0.0024  cos  (2  1^  —  ft) 

—  0.0092  cos  (0  +  280O  57')  —  0.0023  sin  T* 

—  0.0886  cos  2  ([  +  0.0008  cos  2  V 

C  ^  —  20.4451  cos  o  cos  0 

/>  ss  —  20.4451  sin  0 

U  ==s  —    0.0461  sin  ^  +  0''.0014  sin  2  ^  —  0".0033  sin  2  0 

Bessbl's  Star 'Constants. 
a  SB  3*.07244  -f-  K33689  sin  cCq  tan  do  ^  precession  in  right  ascension 
b  =i  ^  cos  cCo  tan  do 

i<  =a  ^  ein  Oo  B«c  d© 

a'  as  20''.0533  cos  Oq  =  precession  in  declination 

6'  =  —  sin  Co 

c'  SB  tan  6)  cos  do  —  sin  Oo  >in  ^o 

df  sss  cos  Oo  sin  do 

R«<2ic£tton  to  Apparent  Position, 
a  ^  ao+  T/i   +  Aa  +  Bb   +  Ce  +  Dd  +  E  (in  time) 

d  =s  do  +  T^t'  +  Aaf  +  Bb'  +  Ce'  +  Dd*  (in  arc) 

INDEPENDENT  STAB-NUMBEBS. 
f  =  46".0866  ^  +  £  (in  arc)  =  3-.07244  A  +  i^  E  {m  time) 
g  %\n  Q  SB  B  h  sin  H  ^  C  •_/>*. 

^  cos  G  ==  20".0533  A  A  cos  H  =  Z>  »  —  O  tan  « 

Beduction  to  Apparent  Position, 
aaoeo+/+r;{  +  ^^Bin(G-ha)tand  +  f^  h's'in  (H+a)  sec  d  (in  time) 

d  =a  do  +  Tfi'+  gcoB{G  +  a)  +  A  cos  (H  +  a)  sin  d  +  i  cos  d  (in  arc) 

NoTXt.^'(l)  The  independent  star-numbers  are  more  convenient,  when  only  one  or  two  apparent 
positions  of  a  star  are  required,  or  when  Bbssbl'b  star-constants  are  not  known  with 
sufficient  accuracy.    Otherwise,  the  Besselian  star-numbers  are  more  convenient. 
(2)  In  using  the  star-constants  of  the  British  Association  Catalogue^  a,  6,  e,  d,  a',  6',  c',  <(', 
must  be  changed  to  e,  dy  a,  6,  — >e',  ^•if',  —  a'y  —  &'•  respectively. 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 

SoUrDAj. 
(Sid.  Hoar.) 

h^A. 

hogB. 

LogC. 

LogD. 

Solar  Day. 

(Sid.  Hoar.) 

hog  A. 

hogB. 

LogC. 

Log  D. 

Jan.       0 

+8.8477 

+0.9912 

-0.5547 

+1.3025 

Feb.     15 

+9.2927 

+0.9508 

-1.2004 

+1.0378 

1 

8.8785 

0.9900 

0.5926 

1.3009 

16 

9.2932 

0.9495 

1.2051 

1.0255 

2 

8.9038 

0.9881 

0.6273 

1.2992 

17 

9.2937 

0.9490 

1.2096 

1.0126 

3 

8.9229 

0.9860 

0.6594 

1.2973 

h      '® 

9.2951 

0.9494 

1.2140 

0.9992 

4 

8.9370 

0.9839 

0.6890 

1.2953 

(10.0)  19 

9.2979 

0.9504 

1.2182 

0.9853 

(7^.0)    5 

•9-8.9468 

+0.9823 

-0.7166 

+1.2932 

20 

+9.3026 

+0.9517 

-1.2222 

+0.9708 

6 

8.9540 

0.9813 

0.7425 

1.2909 

21 

9.3090 

0.9527 

1.2260 

0.9556 

7 

8.9603 

0.9812 

0.7668 

1.2884 

22 

9.3167 

0.9532 

1.2297 

0.9398 

8 

8.9679 

0.9818 

0.7897 

1.2858 

23 

9.3249 

0.9529 

1.2332 

0.9232 

9 

8.9779 

0.9829 

0.8113 

1.2830 

24 

9.3329 

0.9517 

1.2365 

0:9058 

10 

+8.9910 

+0.9812 

-0.8317 

+1.2801 

25 

+9.3398 

+0.9498 

-1.2397 

+0.8876 

11 

9.0069 

0.9853 

0.8511 

1.2770 

26 

9.3452 

0.9473 

1.2427 

0.8685 

12 

9.0247 

0.9858 

0.8695 

1.2738 

27 

9.3488 

0.9447 

1.2456 

0.8463 

13 

9.0432 

0.9856 

0f8870 

1.2704 

28 

9.3507 

0.9425 

1.2483 

0.8270 

14 

9.0608 

0.9845 

0.9037 

1.2668 

Mar.      1 

9.3512 

0.9408 

1.2509 

0.8045 

15 

+9.0762 

+0.9826 

-0.9197 

+1.2631 

2 

+9.3510 

+0.9401 

-1.2533 

+0.7807 

16 

9.0887 

0.9802 

0.9350 

1.2592 

3 

9.3508 

0.9403 

1.2556 

0.7554 

17 

9.0980 

0.9777 

0.9496 

1.2551 

4 

9.3513 

0.9412 

1.2577 

0.7283 

18 

9.1044 

0.9754 

0.9636 

1.2508 

(11.0)    6 

9.3531 

0.9427 

1.2^7 

0.6993 

19 

9.1088 

0.9736 

0.9771 

1.2464 

9.3563 

0.9443 

1.2616 

0.6681 

(M)90 

+^.1126 

+0.9726 

-0.9900 

+1.2418 

7 

+9.3609 

+0.9456 

-1.2633 

+0.6344 

21 

9.1164 

0.9725 

1.0023 

1.2370 

8 

9.3664 

0.9462 

1.2648 

0.5977 

32 

9.1220 

0.9730 

1.0142 

1.2320 

9 

9.3723 

0.94.59 

1.2662 

0.5575 

23 

9.1300 

0.9740 

1.0257 

1.2268 

10 

9.3777 

0.9448 

1.2675 

0.5131 

24 

9.1404 

0.9750 

1.0367 

1.2215 

11 

9.3822 

0.9431 

1.2687 

0.4635 

25 

+9.1530 

+0.9757 

-1.0473 

+1.2159 

12 

+9.3853 

+0.9409 

-1.2697 

+0.4073 

26 

9.1669 

0.9758 

1.0575 

1.2101 

13 

9.3870 

0.9387 

1.2706 

0.3428 

27 

9.1810 

0.9751 

1.0674 

1.2041 

14 

9.3874 

0.9370 

1.2713 

0.2668 

28 

9.1941 

0.9735 

1.0769 

1.1978 

15 

9.3870 

0.9361 

1.2719 

0.1744 

29 

9.2053 

0.9712 

1.0861 

1.1913 

16 

9.3864 

0.9361 

1.2724 

0.0570 

30 

+9.2139 

+0.9685 

-1.0949 

+1.1846 

17 

+9.3864 

+0,9370 

-1.2728 

+9.8954 

31 

9.2200 

0.9658 

1.1034 

1.1777 

18 

9.3875 

0.9386 

1.2730 

9.6352 

Feb.      1 

9.2239 

0.9634 

1.1116 

1.1705 

19 

9.3901 

0.9406 

1.2731 

+8.8893 

2 

9.2261 

0.9617 

1.1195 

1.1631 

20 

9.3942 

0.9426 

1.2731 

-9.4417 

3 

9.2276 

0.9609 

1.1272 

1.1554 

21 

9.3998 

0.9441 

1.2729 

9.7995 

(9.0)    4 

+9.2294 

+0.9609 

-1.1346 

+1.1474 

(IM)  22 

+9.4058 

+0.9449 

-1.2726 

-9.9928 

5 

9.2324 

0.9616 

1.1417 

1.1391 

23 

9.4120 

0.9448 

1.2722 

0.1259 

6 

9.2371 

0.9626 

1.1486 

1.1305 

24 

9.4176 

0.9438 

1.2716 

0.2275 

7 

9.2437 

0.9635 

1.1552 

1.1217 

25 

9.4222 

0.9423 

1.2709 

0.3096 

8 

9.2517 

0.9640 

1.1616 

1.1125 

26 

9.4254 

0.9406 

1.2701 

0.3786 

9 

+9.2607 

+0.9638 

-1.1678 

+1.1029 

27 

+9.4271 

+0.9390 

-1.2692 

-0.4378 

10 

9.2695 

0.9627 

1.1738 

1.0930 

28 

9.4274 

0.9380 

1.2681 

0.4899 

11 

9.2775 

0.9608 

1.1795 

1.0828 

29 

9.4273 

0.9378 

1.2669 

0.5362 

12 

9.2839 

0.9583 

1.1850 

1.0722 

30 

9.4270 

0.9385 

1.2656 

0.5781 

13 

9.2886 

0.9556 

1.1903 

1.0612 

31 

9.4270 

0.9402 

1.2641 

0.6158 

14 

+9.2914 

+0.9529 

-1.1954 

+1.0497 

32 

+9.4281 

+0.9424 

-1.2625 

-0.6506 

15 

+9.2927 

+0.9508 

-1.2004 

+1.0378 

33 

+9.4305 

+0.9448 

-1.2607 

-0.6826 

J  =  H 

-  0."01 
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FOB  WASHINGTON  MEAN  MIDNIGHT. 

Solar  Dity. 
(Sid.  Hoar.) 

iMgA, 

Logs. 

LogC. 

LogD. 

Solar  Day. 
(Sid.  Hoar.) 

Log  A, 

Log  B. 

LogC. 

LogD. 

Apr.      1 

+9.4081 

+0.9424 

-1.2625 

-0.6506 

May    17 

+9.5691 

+0.9827 

-1.0046 

-1.2361 

2 

9.4305 

0.9448 

1.2607 

0.6826 

18 

9.5743 

0.9822 

0.9930 

1.2407 

3 

9.4340 

0.9471 

1.2588 

0.7122 

19 

9.5786 

0.9813 

0.9809 

1.2451 

4 

9.4385 

0.9488 

1.2.')68 

0.7399 

20 

9.5819 

0.9802 

0.9684 

1.2493 

6 

9.4435 

0.9497 

1.2547 

0.7658 

21 

9.5842 

0.9794 

0.9554 

1.2534 

(18^0)    6 

+9.4485 

+0.9497 

-1.2524 

-0.7900 

(16^  22 

+9.5857 

+0.9791 

-0.9419 

-1.2573 

7 

9.4527 

0.9490 

1.2500 

0.8129 

23 

9.5870 

0.979<) 

0.9278 

1.2611 

8 

9.4560 

0.9477 

1.2474 

0.8345 

24 

9.5883 

0.9810 

0.9131 

1.2647 

9 

9.4580 

0.9164 

1.2447 
1.2419 

0.8549 

25 

9.5901 

0.9830 

0.8978 

1.2681 

10 

9.4590 

0.9454 

0.8742 

26 

9.5926 

0.9853 

0.8818 

1.2714 

11 

+9.4592 

+0.9450 

-1.2389 

-0.8927 

27 

+9.5960 

+0.9877 

-0.8650 

-1.2746 

IQ 

9.4590 

0.9454 

i.2357 

0.9102 

28 

9.6002 

0.9898 

0.8475 

1.2776 

13 

9.4592 

0.9468 

1.2.124 

0.9269 

29 

9.6049 

0.9912 

0.8291 

1.2805 

14 

9.4602 

0.9490 

1.2290 

0.9429 

30 

9.6098 

0.9918 

0.8098 

1.2832 

15 

9.4624 

0.9517 

1.2254 

0.9582 

31 

9.6145 

0.9915 

0.7895 

1.2858 

16 

+9.4660 

+0.9543 

-1.2216 

-0.9728 

June     1 

+9.6186 

+0.9906 

-0.7680 

-1.2883 

17 

9.4708 

0.9567 

1.2177 

0.9868 

2 

9.6219 

0.9894 

0.7453 

1.2906 

18 

9.4764 

0.9584 

1.2136 

1.0003 

3 

9.6244 

0.9881 

0.7213 

1.2928 

19 

9.4823 

0.9593 

1.2094 

1.0132 

4 

9.6261 

0.9871 

0.6957 

1.2949 

30 

9.4879 

0.9593 

1.2050 

1.0256 

5 

9.6274 

0.9868 

0.6683 

1.2968 

(14^0)  21 

+9.4928 

+0.9586 

-1.2004 

-1.0375 

(17^    6 

+9.6287 

+0.9873 

-0.6390 

-1.2986 

22 

9.4965 

0.9575 

1.1957 

1.0490 

7 

9.6303 

0.9886 

0.6075 

1.3003 

23 

9.4991 

0.9565 

1.1908 

1.0601 

8 

9.6325 

0.9904 

0.5734 

1.3018 

24 

9.5005 

0.9559 

1.1857 

1.0708 

9 

9.6355 

0.9925 

0.5363 

1.3032 

25 

9.5013 

0.9560 

1.1804 

1.0811 

10 

9.6395 

0.9945 

0.4955 

1.3045 

26 

+9.5017 

+0.9570 

-1.1750 

-1.0910 

11 

+9.6442 

+0.9960 

-0.4504 

-1.3057 

27 

9.5024 

0.9588 

1.1693 

1.1006 

12 

9.6493 

0.9968 

0.3999 

1.3067 

28 

9.5038 

0.96]  3 

1.1634 

1.1098 

13 

9.6545 

0.9967 

0.3427 

1.3076 

29 

9.5063 

0.9641 

1.1574 

1.1187 

14 

9.6593 

0.9959 

0.2766 

1.3084 

30 

9.5098 

0.9668 

1.1511 

1.1273 

15 

9.6635 

0.9945 

0.1985 

1.3091 

May      1 

+9.5142 

+0.9690 

-1.1446 

-1.1356 

16 

+9.6668 

+0.9929 

-0.1031 

-1.3096 

2 

9.5192 

0.9705 

1.1379 

1.1436 

17 

9.6693 

0.9913 

9.9803 

1.3100 

3 

9.5242 

0.9712 

1.1309 

1.1514 

18 

9.6712 

0.9903 

9.8089 

1.3103 

4 

9.5289 

0.9710 

1.1237 

1.1589 

19 

9.6726 

0.9899 

9.5211 

1.3105 

5 

9.5327 

0.9703 

1.1163 

1.1662 

20 

9.6739 

0.9903 

-8.2923 

1.3105 

iiS.O)    6 

+9.6357 

+0.9693 

-1.1086 

-1.1732 

(18^0)  21 

+9.6755 

+0.9914 

+9.4663 

-1.3105 

7 

9.5376 

0.9684 

1.1007 

1.1800 

22 

9.6776 

0.9929 

9.7815 

1.3104 

8 

9.6388 

0.9681 

1.0925 

1.1865 

23 

9.6804 

0.9947 

9.9622 

1.3101 

9 

9.5396 

0.9685 

1.0841 

1.1928 

24 

9.6839 

0.9961 

0.0893 

1.3097 

10 

9.5405 

0.9697 

1.0753 

1.1989 

25 

9.6879 

0.9971 

0.1874 

1.3092 

11 

+9.5420 

+0.9717 

-1.0662 

-1.2048 

26 

+9.6921 

+0.9972 

+0.2673 

-1.3085 

12 

9.5443 

0.9743 

1.0568 

1.2105 

27 

9.6962 

0.9965 

0.3346 

1.3077 

13 

9.5478 

0.9770 

1.0471 

1.2160 

28 

9.6998 

0.9951 

0.3928 

1.3068 

14 

9.5524 

0.9794 

1.0370 

1.2213 

20 

9.7029 

0.9932 

0.4440 

1.3058 

15 

9.5578 

0.9813 

1.0266 

1.2264 

30 

9.7053 

0.9912 

0.4897 

1.3047 

16 

+9.5636 

+0.9824 

-1.0158 

-1.2313 

31 

+9.7070 

+0.9894 

+0.5308 

-1..3034 

17 

+9.5691 

+0.9827 

-1.0046 

-1.2361 

32 

+9.7082 

+0.9882 

+0.5684 

-1.3020 

JR=4 

-  0."00 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 

Solar  Day. 
(Sid.  Hoar.) 

Log^. 

Log  B. 

LogC. 

LogD. 

Solar  Day. 
(Sid.  Hour.) 

Log^. 

hog  B. 

LogO. 

LogD. 

July       1 

+9.7070 

+0.9894 

+0.5308 

-1.3034 

Aug.     16 

+9.7985 

+0.9598 

+1.1834 

-1.0754 

2 

9.7082 

0.9882 

0.5684 

1.3020 

17 

9.8001 

0.9608 

1.1885 

1.0650 

3 

9.7092 

0.9877 

0.6028 

1.3005 

18 

9.8021 

0.9615 

1.1934 

1.0543 

4 

9.7104 

0.9880 

0.6346 

1.2988 

19 

9.8045 

0.9616 

1.1982 

1.0431 

5 

9.7120 

0.9889 

0.6641 

1.2970 

20 

9.8069 

0.9608 

1.2028 

1.0315 

(19^0)    6 

+9.7143 

+0.9902 

+0.6916 

-1.2951 

(il9«0)  21 

+9.8092 

+0.9591 

+1.2072 

-1.0194 

7 

9.7173 

0.9916 

0.7174 

1.2931 

22 

9.8111 

0.9568 

1.2115 

1.0069 

B 

9.7209 

0.9926 

0.7416 

1.2909 

23 

9.8124 

0.9541 

1.2156 

0.9939 

9 

9.7250 

0.9929 

0.7644 

1.2886 

24 

9.8132 

0.9514 

1.2196 

0.9803 

10 

9.7292 

0.9924 

0.7860 

1.2862 

25 

9.8135 

0.9492 

1.2234 

0.9662 

11 

+9.7333 

+0.9911 

+0.8064 

-1.2837 

26 

+9.8135 

+0.9477 

+1.2270 

-0.9515 

12 

9.7368 

0.9892 

0.8258 

1.2810 

27 

9.8135 

0.9471 

1.2305 

0.9361 

13 

9.7397 

0.9869 

0.8443 

1.2782 

28 

9.8136 

0.9474 

1.2338 

0.9200 

14 

9.7419 

0.9845 

0.8619 

1.2752 

29 

9.8142 

0.9483 

1.2370 

0.9031 

15 

9.7434 

0.9825 

0.8787 

1.2721 

30 

9.8153 

0.9496 

1.2401 

0.8854 

16 

+9.7445 

+0.9812 

+0.8948 

-1.2688 

31 

+9.8170 

+0.9508 

+1.2430 

-0.8669 

17 

9.7453 

0.9807 

0.9101 

1.2654 

Sept.      1 

9.8192 

0.9516 

1.2457 

0.8474 

18 

9.7463 

0.9810 

0.9248 

1.2618 

2 

9.8216 

0.9516 

1.2483 

0.8268 

19 

9.7477 

0.9818 

0.9389 

1.2581 

3 

9.8241 

0.9507 

1.2508 

0.8050 

20 

9.7496 

0.9829 

0.9525 

1.2543 

4 

9.8264 

0.9490 

1.2532 

0.7820 

|(SMK0)2I 

+9.7521 

+0.9839 

+0.9656 

-l.2.'>03 

(23.0)    5 

+9.8282 

+0.9467 

+1.2554 

-0.7576 

22 

9.7551 

0.9845 

0.9781 

1.2461 

6 

9.8295 

0.9442 

1.2575 

0.7315 

23 

9.7584 

0.9843 

0.9902 

1.2417 

7 

9.8303 

0.9419 

1.2594 

0.7036 

24 

9.7616 

0.9833 

1.0018 

1.2372 

8 

9.8:J05 

0.9402 

1.2612 

0.6736 

25 

9.7645 

0.9815 

1.0130 

1.2325 

9 

9.8305 

0.9393 

1.2629 

0.6413 

26 

+9.7670 

+0.9791 

+1.0238 

-1.2277 

10 

+9.8305 

+0.9393 

+1.2645 

-0.6062 

27 

9.7688 

0.9765 

1.0343 

1.2227 

11 

9.8306 

0.9402 

1.2659 

0.5679 

28 

9.7701 

0.9739 

1.0444 

1.2175 

12 

9.8311 

0.9417 

1.2672 

0.5257 

29 

9.7708 

0.9719 

1.0541 

1.2121 

13 

9.8320 

0;9434 

1.2684 

0.4788 

30 

9.7713 

0.9706 

1.0635 

1.2065 

14 

9.8335 

0.9448 

1.2694 

0.4259 

31 

+9.7718 

+0.9702 

+1.0726 

-1.2007 

15 

+9.8:«3 

+0.9*457 

+1.2703 

-0.3657 

Aug.      1 

9.7726 

0.9705 

1.0814 

1.1947 

16 

9.8373 

0.9458 

1.2711 

0.2955 

2 

9.7740 

0.9714 

1.0899 

1.1885 

17 

9.8391 

0.9450 

1.2718 

0.2115 

3 

9.7759 

0.9723 

1.0981 

1.1821 

18 

9.6408 

0.9435 

1.2723 

0.1071 

4 

9.7785 

0.9732 

1.1060 

1.1755 

19 

9.8419 

0.9414 

1.2727 

9.9689 

h       « 

+9.7815 

+0.9734 

+1.1137 

-1.1686 

(0^.0)  20 

+9.8426 

+0.9393 

+1.2730 

-9.7648 

(»!.•)    6 

9.7847 

0.9728 

1.1212 

1.1615 

21 

9.8428 

0.9376 

1.2731 

-9.3657 

7 

9.7879 

0.9714 

1.1284 

1.1541 

22 

9.8426 

0.9365 

1.2731 

+9.0711 

8 

9.7907 

0.9692 

1.1354 

1.1465 

23 

9.8423 

0.9363 

1.2730 

9.6700 

-      9 

9.7930 

0.9666 

1.1421 

1.1386 

24 

9.8422 

0.9371 

1.2728 

9.9129 

10 

+9.7946 

+0.9638 

+1.1486 

-1.1305 

25 

+9.8424 

+0.9387 

+1.2724 

+0.0674 

11 

9.7956 

0.9613 

1.1549 

1.1221 

26 

9.8431 

0.9408 

•  1.2719 

0.1808 

12 

9.7962 

0.9594 

1.1610 

1.1134 

27 

9.8444 

0.9429 

1.2713 

0.2708 

13 

9.7965 

0.9584 

1.1669 

1.1044 

28 

9.8462 

0.9446 

1.2706 

0.3452 

14 

9.7969 

0.9582 

1.1726 

1.0951 

29 

9.8483 

0.9456 

1.2697 

0.4087 

15 

+9.7975 

+0.9588 

+1.1781 

-1.0854 

30 

+9.8506 

+0.9458 

+1.2687 

+0.4641 

16 

+9.7985 

+0.9598 

+1.1834 

-1.0754 

31 

+9.8527 

+0.9452 

+1.2676 

+0.5130 

S  = 

0."00 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 

SoUrDay. 
(Sid.  Hoar.) 

Log^. 

Log  B. 

LogC. 

LogD. 

SoUrDay. 
(Sid.  Hour.) 

Log  A, 

Log  B. 

LogO. 

LogD. 

Oct.       1 

+9.8527 

+0.9452 

+1.2676 

+0.6130 

Nov.     16 

+9.9060 

+0.9703 

+1.0310 

+1.2242 

2 

9.8545 

0.9439 

1.2663 

0.5669 

17 

9.9064 

0.9713 

1.0199 

1.2295 

3 

9.8559 

0.9422 

1.2649 

0.59C7 

18 

9.9070 

0.9730 

1.0083 

1.2346 

(1.0)    5 

9.8567 

0.9406 

1.2633 

0.6330 

b      ^^ 

9.9080 

0.9754 

0.9962 

1.2394 

9.8571 

0.9395 

1.2616 

0.6664 

(4.0)  20 

9.9095 

0.9780 

0.9836 

1.2441 

6 

+9.8572 

+0.9391 

+1.2598 

+0.6973 

21 

+9.9114 

+0.9804 

+0.9706 

+1.2466 

7 

9.8571 

O.J)397 

1.2579 

0.7261 

22 

9.9138 

0.9824 

0.9570 

1.2529 

8 

9.8572 

0.9412 

1.2558 

0.7530 

23 

9.9  J  64 

0.9836 

0.9428 

1.2570 

9 

9.8576 

0.9434 

1.2536 

0.7782 

24 

9.9191 

0.9840 

0.9279 

1.2610 

10 

9.8585 

0.9459 

1.2512 

0.8019 

25 

9.9216 

0.9636 

0.9124 

1.2646 

11 

+9.8598 

+0.9483 

+1.2487 

+0.8243 

26 

+9.92.37 

+0.9826 

+0.8962 

+1.2685 

12 

9.8615 

0.9502 

1.2460 

0.8455 

27 

9.9255 

0.9814 

0.8792 

1.2720 

13 

9.86U4 

0.9513 

1.2432 

0.8656 

28 

9.9268 

0.9803 

0.8614 

1.2753 

14 

9.8654 

0.9516 

1.2402 

0.8846 

29 

9.9278 

0.9797 

0.8426 

1.2784 

15 

9.8672 

0.9511 

1.2371 

0.9028 

30 

9.9286 

0.9799 

0.8229 

1.2814 

IG 

+9.8686 

+0.9500 

+1.2338 

+0.9201 

Dec      1 

+9.9293 

+0.9809 

+0.8021 

+1.2842 

17 

9.8695 

0.9487 

1.2304 

0.9366 

2 

9.9302 

0.9826 

0.7801 

1.2869 

18 

9.8700 

0.9476 

1.2268 

0.9524 

3 

9.9315 

0.9847 

0.7567 

1.2895 

19 

9.8702 

0.9471 

1.2230 

0.9675 

b        4 

9.9332 

0.9870 

0.7:^18 

1.2919 

20 

9.8701 

0.9474 

1.2191 

0.9620 

(5.0)    5 

9.9352 

0.9890 

0.7063 

1.2941 

(M)  2J 

+9.8702 

+0.9486 

+1.2150 

+0.9959 

6 

+9.9375 

+0.9904 

+0.6769 

+1.2962 

22 

9.8705 

0.9506 

1.2107 

1.0093 

7 

9.9399 

0.9910 

0.6464 

1.2961 

23 

9.8712 

0.9532 

1.2062 

1.0221 

8 

9.9423 

0.9908 

0.6134 

1.2999 

24 

9.8725 

0.9559 

1.2016 

1.0344 

9 

9.9444 

0.9698 

0.5776 

1.3016 

25 

9.8743 

0.9584 

1.1968 

1.0463 

10 

9.9462 

0.9883 

0.5383 

1.3031 

2G 

+9.8766 

+0.9603 

+1.1918 

+1.0578 

11 

+9.9476 

+0.9868 

+0.4950 

+1.3045 

27 

9.8790 

0.i)614 

1.1866 

1.0689 

12 

9.9486 

0.9855 

0.4468 

1.3057 

28 

9.8814 

0.9617 

1.1812 

1.0795 

13 

9.9493 

0.9848 

0.3923 

1.3068 

29 

9.8835 

0.9612 

1.1756 

1.0898 

14 

9.9500 

0.9848 

0.3298 

1.3078 

30 

9.8853 

0.9602 

1.1698 

1.0997 

15 

9.9507 

0.9857 

0.2567 

1.3060 

31 

+9.8866 

+0:9592 

+1.1638 

+1.1092 

16 

+9.9517 

+0.9872 

+0.1685 

+1.3092 

Nov.      J 

9.8874 

0.9584 

1.1575 

1.1184 

17 

9.9532 

0.9890 

0.0573 

1.3098 

2 

9.8879 

0.9583 

1.1510 

1.1273 

18 

9.9550 

0.9907 

9.9076 

1.3102 

3 

9.8883 

0.9591 

1.1443 

1.1359 

19 

9.9572 

0.9921 

9.6767 

1.3104 

4 

9.8887 

0.9607 

1.1373 

1.1442 

20 

9.9598 

0.9928 

+9.1520 

1.3106 

(8^.0)    5 

+9.8894 

+0.9630 

+1.1301 

+1.1522 

(6^0)  21 

+9.9624 

+0.9927 

-9.2822 

+1.3106 

6 

9.8905 

0.9657 

1.1226 

1.1600 

22 

9.9649 

0.9918 

9.7202 

1.3104 

7 

9.8920 

0.9685 

1.1149 

1.1675 

23 

9.9671 

0.9902 

9.9337 

1.3101 

8 

9.8939 

0.9708 

1.1069 

1.1747 

24 

9.9690 

0.9883 

0.0761 

1.3097 

9 

9.8961 

0.9725 

1.0985 

1.1817 

25 

9.9704 

0.9864 

0.1830 

1.3092 

10 

+9.8983 

+0.9733 

+1.0899 

+1.1886 

26 

+9.9715 

+0.9848 

-0.2686 

+1.3085 

11 

9.9005 

0.9733 

1.0810 

1.1950 

27 

9.9724 

0.9839 

0.3400 

1.3076 

12 

9.9024 

0.9727 

1.0717 

1.2013 

28 

9.9732 

0.9838 

0.4012 

1.3066 

13 

9.9038 

0.9717 

1.0621 

1.2074 

29 

9.9741 

0.9844 

0.4548 

1.3055 

14 

9.9048 

0.9707 

1.0521 

1.2132 

30 

9.9752 

0.9856 

0.5023 

1.3043 

15 

+9.9055 

+0.9701 

+1.0418 

+1.2188 

31 

+9.9766 

+0.9870 

-0.5449 

+1.3029 

16 

+9.9060 

+0.9703 

+1.0310 

+1.2242 

32 

+9.9733 

+0.9883 

-0.6837 

+1.3014 

J?  =  - 

-  0."01 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 

Solw  D»y. 
(Sid.  Hour.) 

T 

/ 

a 

H 

I^g^. 

Log*. 

i 

Logi. 

InAro. 

In  Time. 

InAro. 

In  Time, 

InAro. 

In  Time. 

Jan.       0 

0^0028 

// 
+3.25 

8 

+0.217 

o       / 

81  48 

h    m 
5  27.2 

349*52 

h    m 
23  19.5 

+0.9957 

+1.3093 

-1.56 

-0.1917 

1 

0.0056 

3.49 

0.233 

81  11 

5  24.7 

348  56 

23  15.7 

0.9952 

1.3091 

1.69 

0.2297 

2 

0.0083 

3.70 

0.247 

80  37 

5  22.5 

347  59 

23  11.9 

0.9940 

1.3088 

1.84 

0.2644 

3 

0.0110 

3.87 

0.258 

80  10 

5  20.6 

347    2 

23    8.2 

0.9924 

1.3085 

1.98 

0.2965 

4 

0.0138 

4.00 

0.266 

79  48 

519.2 

346   6 

23    4.4 

0.9908 

1.3082 

2.12 

0.3262 

(7^.0)    5 

0.0165 

+4.09 

+0.272 

79  32 

5  18.1 

345    9 

23   0.6 

+0.9896 

+1.3079 

-2.26 

-0.3539 

6 

0.0193 

4.15 

0.277 

79  20 

517.3 

344  12 

22  56.8 

0.9889 

1.3076 

2.40 

0.3798 

7 

0.0220 

4.21 

0.281 

79  11 

616.7 

343  15 

22  53.0 

0.9690 

1.3072 

2.54 

0.4041 

8 

0.0247 

4.29 

0.286 

79    0 

516.0 

.342  18 

22  49.2 

0.9898 

1.3068 

2.67 

0.4269 

9 

0.0275 

4.39 

0.293 

78  47 

515.2 

34121 

22  45.4 

0.9913 

1.3064 

2.81 

0.4486 

10 

0.0302 

+4.52 

+0.302 

78  29 

513.9 

340  24 

2241.6 

+0.9930 

+1.3060 

-2.94 

-0.4690 

11 

0.0329 

4.69 

0.313 

78    6 

512.4 

339  27 

22  37.8 

0.9947 

1.3056 

3.08 

0.4884 

12 

0.0357 

4.89 

0.326 

77  38 

5  10.5 

338  29 

22  33.9 

0.9960 

1.3051 

3.21 

0.5069 

13 

0.0384 

5.10 

0.340 

77    6 

5   8.4 

337  32 

22  30.1 

0.9967 

1.3047 

3.34 

0.5244 

14 

0.0412 

5.31 

0.354 

76  33 

5   6.2 

336  34 

22  26.3 

0.9965 

1.3042 

3.48 

0.5411 

15 

0.0439 

+5.50 

+0.367 

76    2 

5   4.1 

335  36 

22  22.4 

+0.9957 

+1.3037 

-3.61 

-0.5571 

16 

0.0466 

5.66 

0.378 

75  34 

5   2.2 

334  38 

22  18.6 

0.9942 

1.3032 

3.74 

0.5724 

17 

0.0494 

5.78 

0.386 

75  11 

5    0.7 

333  40 

22  14.7 

0.9924 

1.3027 

3.87 

0.5870 

18 

0.0521 

6.87 

0.392 

74  54 

4  59.6 

332  42 

22  10.8 

0.9907 

1.3021 

3.99 

0.6010 

19 

0.0548 

5.93 

0.396 

74  41 

4  58.8 

33144 

22   6.9 

0.9893 

1.3016 

4.11 

0.6144 

(8^0)20 

0.0576 

+5.98 

+0.399 

74  32 

4  58.1 

330  45 

22   3.0 

+0.9887 

+1.3010 

-4.24 

-0.6273 

21 

0.0603 

6.04 

0.402 

74  24 

4  .57.6 

329  47 

21  59.1 

0.9888 

1.3005 

4.36 

0.6397 

22 

0.0631 

6.12 

0.407 

74  13 

4  56.9 

328  48 

21  55.2 

0.9897 

1.2999 

4.48 

0.6516 

23 

0.0658 

6.23 

0.415 

73  59 

4  55.9 

327  49 

2151.3 

0.9912 

1.2993 

4.60 

0.6631 

24 

0.0685 

6.38 

0.425 

73  39 

4  54.6 

326  50 

21  47.3 

0.9930 

1.2987 

4.72 

0.6741 

25 

0.0713 

+6.56 

+0.438 

73  13 

4  52.9 

325  51 

21  43.4 

+0.9946 

+1.2981 

-4.84 

-0.6847 

26 

0.0740 

6.77 

0.452 

72  43 

4  50.8 

324  52 

21  39.4 

0.9959 

1.2974 

4.95 

0.6949 

27 

0.0767 

T.OO 

0.467 

72    9 

4  48.6 

323  52 

21  35.5 

0.9965 

1.2968 

5.07 

0.7048 

28 

0.0795 

7.22 

0.481 

71  34 

4  46.3 

322  52 

2131.5 

0.9964 

1.2962 

5.18 

0.7143 

29 

0.0822 

7.40 

0.494 

71    2 

4  44.1 

32153 

21  27.5 

0.9954 

1.2955 

5.29 

0.7235 

30 

0.0850 

+7.55 

+0.504 

70  34 

4  42.2 

320.53 

2123.5 

+0.9940 

+1.2949 

-5.40 

-0.7323 

31 

0.0877 

7.66 

0.511 

70  12 

4  40.8 

31953 

21  19.5 

0.9922 

1.2942 

5.51 

0.7408 

Feb.       1 

0.0904 

7.73 

0.515 

69  56 

4  39.7 

318  52 

21  15.5 

0.9906 

1.2936 

5.61 

0.7490 

2 

0.0932 

7.77 

0.518 

69  46 

4  39.1 

317  52 

21  11.5 

0.9894 

1.2929 

5.71 

0.7570 

3 

0.0959 

7.79 

0.520 

69  40 

4  38.7 

316  51 

21    7.4 

0.9888 

1.2923 

5.82 

0.7646 

(9^0)    4 

0.0987 

+7.82 

46.522 

69  35 

4.38.4 

31551 

21    3.4 

+0.9891 

+1.2916 

-5.92 

-0.7720' 

5 

0.1014 

7.88 

0.525 

69  29 

4  38.0 

314  50 

20  59.3 

0.9900 

1.2909 

6.01 

0.7791 

6 

0.1041 

7.97 

0.531 

69  20 

4  37.3 

313  48 

20  55.2 

0.9915 

1.2903 

6.11 

0.7b60 

7 

0.1069 

8.09 

0.539 

69    5 

4  36.3 

312  47 

20  51.1 

0.9931 

1.2896 

6.21 

0.7027 

8 

0.1096 

8.24 

0.549 

68  45 

4  35.0 

311  46 

20  47.1 

0.9946 

1.2889 

6.31 

0.7991 

9 

0.1123 

+8.41 

+0.561 

68  20 

4  33.3 

310  44 

20  43.0 

+0.9956 

+1.2883 

-6.39 

-0.8053 

10 

0.1151 

8.58 

0.572 

67  53 

4  31.5 

309  42 

20  :i8.8 

0.9959 

1.2876 

6.47 

0.8112 

11 

0.1178 

8.74 

0.583 

67  26 

4  29.7 

308  40 

20  34.7 

0.9955 

1.2870 

6.56 

0.8169 

J2 

0.1206 

8.87 

0.592 

67    0 

4  28.0 

307  38 

20  30.6 

0.9943 

1.2863 

6.64 

0.8224 

13 

0.1233 

8.96 

0.598 

66  39 

4  26.6 

306  36 

20  26.4 

0.9927 

1.2857 

6.73 

0.8278 

14 

0.1260 

+9.02 

+0.602 

66  23 

4  25.6 

305  34 

20  22.3 

+0.9909 

+1.2851 

-6.81 

-0.8329 

15 

0.1288 

+9.05 

+0.603 

66  13 

4  24.9!  304  31 

20  18.1 

+0.9893    +1.28451 

-6.88 

-0.a378 
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FOB  WASHINGTON  MEAN  MIDNIGHT. 

Solar  Day. 
(Sid.  Hoar.) 

T 

/ 

a 

S 

^gg. 

Lo«A. 

i 

T-ofii. 

In  Arc. 

In  Time. 

In  Arc 

In  Time. 

InAro. 

In  Time. 

Feb.  15 

0.1288 

+  9^05 

+0.603 

0   / 

66  13 

h  m 
4  24.9 

304''3l' 

h  m 
20  18.1 

+0.9893 

+1.2845 

-6.88 

-0.8378 

16 

0.1315 

9.06 

0.604 

66  8 

4  24.5 

303  29 

2013.9 

0.988:T 

1.2838 

6.96 

0.8425 

17 

0.1342 

9.07 

0.605 

66  5 

4  24.3 

302  26 

20  9.7 

0.9880 

1.2832 

7.03 

0.8470 

h  ^S 

0.1370 

9.10 

0.607 

66  2 

4  24.2 

30123 

20  5.5 

0.9886 

1.2827 

7.10 

0.8514 

(10.0)  19 

0.1397 

9.16 

0.611 

65  57 

4  23.8 

300  19 

20  1.3 

0.9899 

1.2821 

7.17 

0.8556 

20 

0.1425 

+  9.26 

+0.617 

65  47 

4  23.1 

299  16 

19  57.1 

+0.9917 

+1.2815 

-7.24 

-0.8596 

21 

0.1452 

9.40 

0.626 

65  31 

4  22.1 

298  13 

19  52.8 

0.9936 

1.2809 

7.30 

0.8635 

22 

0.1479 

9.57 

0.638 

65  9 

4  20.6 

297  9 

19  48.6 

0.9955 

1.2804 

7.36 

0.8672 

23 

0.1507 

9.75 

0.650 

64  43 

4  18.9 

296  6 

19  44.4 

0.9966 

1.2799 

7.42 

0.8706 

24 

0.1534 

9.93 

0.662 

64  15 

4  17.0 

295  2 

19  40.1 

0.9971 

1.2794 

7.48 

0.8740 

25 

0.1561 

+10.09 

+0.672 

63  47 

4  15.2 

293  58 

19  35.9 

+0.9969 

+1.2789 

-7.64 

-0.8771 

26 

0.1589 

10.22 

0.681 

63  23 

4  13.5 

2S)2  54 

19  31.6 

0.9960 

1.2784 

7.59 

0.8802 

27 

0.1616 

10.30 

0.687 

63  3 

4  12.2 

29150 

19  27.3 

0.9945 

1.2780 

7.64 

o.saio 

28 

0.1644 

10.34 

0.689 

62  50 

4  11.3 

290  46 

19  23.0 

0.9933 

1.2775 

7.69 

0.8858 

Mar.   1 

0.1671 

10.35 

0.690 

62  43 

4  10.9 

28941 

19  18.7 

0.9921 

1.2771 

7.73 

0.8683 

2 

0.1698 

+10.35 

+0.690 

62  41 

4  10.7 

288  37 

19  14.5 

+0.9914 

+1.2767 

-7.77 

-0.8906 

3 

0.1726 

10.35 

0.090 

62  42 

4  10.8 

287  32 

19  10.2 

0.9915 

1.2763 

7.81 

0.8930 

4 

0.1753 

10.36 

0.691 

62  44 

4  10.9 

286  28 

19  5.9 

0.9924 

1.2759 

7.85 

0.8952; 

^       5 

0.1781 

10.40 

0.693 

62  43 

4  10.9 

285  23 

19  1.5 

0.9940 

1.2755 

7.89 

0.8971 1 

(11.0)  6 

0.1808 

10.48 

0.698 

62  37 

4  10.5 

284  19 

18  57.2 

0.9959 

1.2752 

7.93 

0.8990 j 

7 

0.1835 

+10.59 

+0.706 

62  27 

4  9.8 

283  14 

18  52.9 

+0.9979 

+1.2749 

-7.96 

-0.9007 i 

8 

0.1863 

10.72 

0.715 

62  11 

4  8.7 

282  9 

18  48.6 

0.9995 

1.2746 

7.99 

0.9023 

9 

0.1890 

10.87 

0.724 

61  51 

4  7.4 

281  4 

18  44.3 

1.0006 

1.2744 

8.01 

0.9037 

10 

0.I9I7 

11.01 

0.733 

61  29 

4  5.9 

279  59 

18  39.9 

1.0010 

1.2742 

8.03 

0.9050 

11 

0.1945 

11.12 

0.741 

61  8 

4  4.5 

278  54 

18  35.6 

1.0007 

1.2740 

8.06 

0.9061 

12 

0.1972 

+11.20 

+0.746 

60  50 

4  3.4 

277  49 

18  31.3 

+0.9997 

+1.2738 

-8.08 

-0.9072 

13 

0.2000 

11.24 

0.749 

60  37 

4  2.5 

276  44 

18  26.9 

0.9985 

1.2736 

8.09 

0.9080 

14 

0.2027 

11.25 

0.750 

60  30 

4  2.0 

275  39 

18  22.6 

0.9973 

1.2735 

8.11 

0.9088 

15 

0.2054 

11.24 

0.749 

60  28 

4  1.9 

274  34 

18  18.3 

0.9965 

1.2734 

8.12 

0.9094 

16 

0.2082 

11.22 

0.748 

60  30 

4  2.0 

273  29 

18  13.9 

0.9904 

1.2733 

8.13 

0.9099 

17 

0.2109 

+11.22 

+0.748 

60  33 

4  2.2 

272  24 

18  9.6 

+0.9970 

+1.2732 

-8.13 

-0.91 02 

18 

0.2136 

11.25 

0.750 

60  35 

4  2.3 

271  19 

18  5.3 

0.9985 

1.2732 

8.14 

0.9104 

19 

0.2164 

11.32 

0.755 

60  33 

4  2.2 

270  14 

18  0.9 

1.0007 

1.2731 

8.14 

0.9106 

20 

0.2191 

11.43 

0.702 

60  26 

4  1.7 

269  9 

17  56.6 

1.0032 

1.2731 

8.14 

0.9105 

21 

0.2219 

11.57 

0.772 

60  12 

4  0.8 

268  4 

17  52.3 

1.0057 

1.2732 

8.14 

0.9104 

(12*0)  22 

0.2246 

+11.73 

+0.783 

59  54 

3  59.6 

267  0 

17  48.0 

+1.0078 

+1.2732 

-8.13 

-0.9100 

23 

0.2273 

11.90 

0.794 

59  33 

3  58.2 

265  55 

17  43.7 

1.0093 

1.2733 

8.12 

0.9096 

24 

0.2301 

12.06 

0.804 

59  10 

3  56.6 

264  50 

17  39.3 

1.0101 

1.2734 

8.11 

0.9091 

25 

0.2328 

12.19 

0.812 

58  49 

3  55.2 

263  46 

17  35.0 

1.0102 

1.2735 

8.10 

0.9083 

26 

0.2355 

12.27 

0.818 

58  31 

3  54.1 

262  41 

17  30.7 

1.0097 

1.2737 

8.08 

0.9076 

1 

27 

0.2383 

+12.31 

+0.821 

58  20 

3  53.3 

26137 

17  26.5 

+1.0090 

+1.2739 

-8.07 

-0.9006 

28 

0.2410 

12.33 

0.822 

58  15 

3  53.0 

260  32 

17  22.2 

1.0084 

1.2741 

8.05 

O.OO.'JG 

29 

0.2438 

12.33 

0.822 

58  14 

3  53.0 

259  28 

17  17.9 

1.0082 

1.2743 

8.02 

0.9043 

30 

0.2465 

12.32 

0.821 

58  18 

3  53.2 

258  24 

17  13.6 

1.0087 

1.2745 

8.00 

0.9030 

31 

0.2492 

12.32 

0.822 

58  24 

3  53.6 

257  20 

17  9.3 

1.0099 

1.2748 

7.97 

0.9015 

32 

0.2520 

+12.35 

+0.824 

58  28 

3  53.9 

25616 

17  5.1 

+1.0118 

+1.2751 

-7.94 

-0.8999 

,33 

0.2547 

+12.41 

+0.828 

58  28 

3  53.9 

255  12 

17  0.8 

+1.0142 

+1.2754 

-7.91 

-0.89«2 
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.  FOB  WASHINGTON  MEAN  MIDNIGHT. 

SolftrDay. 
(Sid.  Hoar.) 

T 

/ 

a 

JET 

^sg. 

Log  A. 

i 

Logi. 

In  Arc. 

In  Time. 

InAro. 

In  Time. 

InAro. 

In  Time. 

Apr.      1 

0.2520 

+12'36 

+0.824 

o      / 

58  28 

h    m 
3  53.9 

O       / 

256  16 

h    m 
17    5.1 

+1.0118 

+1.2751 

It 
-7.94 

-0.8990 

2 

0.2547 

12.41 

0.828 

58  28 

a53.9 

255  12 

17   0.8 

1.0142 

1.2754 

7.91 

0.8982 

3 

0.2574 

12.53 

0.835 

58  23 

3  53.5 

254    9 

16 .56.6 

1.0169 

1.2757 

7.87 

0.8962 

4 

0.2602 

12.66 

0.844 

58  14 

3  52.9 

253    5 

16  52.3 

1.0192 

1.2761 

7.84 

0.8942 

-5 

0.2629 

12.80 

0.853 

57  59 

3  51.9 

252   2 

16  48.1 

1.0213 

1.2764 

7.80 

0.8922 

(lalo)  6 

0.2657 

+12.94 

+0.862 

57  42 

3  50.8 

260  58 

16*43.9 

+1.0227 

+1.2768 

-7.76 

-0.8899 

7 

0.2684 

13.07 

0.871 

57  24 

3  49.6 

249  55 

16  39.7 

1.0234 

1.2772 

7.72 

0.8874 

8 

0.2711 

13.17 

0.878 

57    7 

3  48.5 

248  52 

16  35.5 

1.0235 

1.2776 

7.67 

0.8849 

9 

0.2739 

13.23 

0.882 

56  55 

3  47.7 

247  50 

16  31.3 

1.0232 

1.2781 

7.62 

0.8821 

10 

0.2766 

13.26 

0.884 

56  48 

3  47.2 

246  47 

16  27.1 

1.0228 

1.2785 

7.57 

0.8793 

11 

0.2794 

+13.27 

+0.885 

56  46 

3  47.1 

245  45 

16  23.0 

+1.0225 

+1.2790 

-7.52 

-0.8763 

12 

0.2821 

13.26 

0.884 

56  48 

3  47.2 

244  42 

16  18.8 

1.0228 

1.2795 

7.47 

0.8732 

13 

0.2848 

13.27 

0.885 

56  53 

3  47.5 

243  40 

16  14.7 

1.0239 

1.2800 

7.41 

0.8698 

14 

0.2876 

13.30 

0.887 

56  57 

3  47.8 

242  38 

16  10.5 

1.0257 

1.2805 

7.35 

0.8664 

15 

0.2903 

13.37 

0.891 

56  58 

3  47.9 

24136 

16   6.4 

1.0282 

1.2810 

7.29 

0.8628 

16 

0.2930 

+13.48 

+0.898 

56  55 

3  47.7 

240  35 

16   2.3 

+1.0311 

+1.2816 

-7.23 

-0.8591 

17 

0.2958 

13.63 

0.908 

56  46 

3  47.1 

239  34 

15  58.3 

1.0342 

1.2822 

7.16 

0.85.52 

18 

0.2985 

13.80 

0.920 

56  32 

3  46.2 

238  33 

15  54.2 

1.0371 

1.2827 

7.10 

0.8511 

19 

0.3013 

13.99 

0.932 

56  14 

3  44.9 

237  32 

15  50.1 

1.0395 

1.2833 

7.03 

0.8468 

20 

0.3040 

14.17 

0.945 

55  53 

3  43.5 

236  31 

15  46.1 

1.0413 

1.2839 

6.96 

0.8425 

(14.0)  21 

0.3067 

+14.33 

+0.956 

55  33 

3  42.2 

235  30 

15  42.0 

+1.0424 

+1.2845 

-«.89 

-0.8379 

22 

0.3095 

14.46 

0.964 

55  15 

3  41.0 

234  30 

15  38.0 

1.0429 

1.2851 

6.81 

0.8332 

23 

0.3122 

14.54 

0.970 

.55    2 

3  40.1 

233  30 

15  34.0 

1.0430 

1.2857 

6.73 

0.8283 

24 

0.3149 

14.59 

0.973 

54  54 

3  39.6 

232  30 

15  30.0 

1.0431 

1.2863 

6.65 

0.8231 

25 

0.3177 

14.62 

0.974 

54  52 

3  39.4 

23130 

15  26.0 

1.0434 

1.2869 

6.57 

0.8179 

26 

0.3204 

+14.63 

+0.975 

54  54 

3  39.6 

230  30 

15  22.0 

+1.0442 

+1.2875 

-6.49 

-0.8124 

27 

0.3232 

14.65 

0.977 

54  58 

3  39.9 

229  31 

15  18.1 

1.0456 

1.2881 

6.41 

0.8067 

28 

0.3259 

14.70 

0.981 

55    2 

3  40.1 

228  32 

15  14.1 

1.0478 

1.2888 

6.32 

0.8009 

29 

0.3286 

14.79 

0.986 

55    3 

3  40.2 

227  33 

1510.2 

1.0.505 

1.2894 

6.23 

0.7948 

30 

0.3314 

14.91 

0.994 

55    0 

3  40.0 

226  34 

15   6.3 

1.0534 

1.2900 

6.14 

0.7885 

May      1 

0.3341 

+15.06 

+1.004 

54  52 

3  39.5 

225  35 

15   2.4 

+1.0564 

+1.2906 

-6.05 

-0.7821 

2 

0.3368 

15.23 

1.015 

54  39 

3  38.6 

224  .37 

14  58.5 

1.0590 

1.2913 

5.96 

0.7754 

3 

0.3396 

15.41 

1.026 

54  23 

3  37.5 

223  39 

14  54.6 

1.0612 

1.2J)19 

5.87 

0.7685 

4 

0.3423 

15.58 

1.038 

54    4 

3  36.3 

222  41 

14  50.7 

1.0626 

1.2926 

5.77 

0.70  J  2 

5 

0.3451 

15.72 

1.048 

53  47 

3  35.1 

22143 

14  46.9 

1.0635 

1.2932 

5.67 

0.7537 

(IS.O)    6 

0.3478 

+15.82 

+1.055 

53  32 

3  34.1 

220  46 

14  43.1 

+1.0639 

+1.2938 

-6.57 

-0.7461 

7 

0.3505 

15.89 

1.059 

53  22 

3  33.5 

219  48 

14  39.2 

1.0640 

1.2944 

5.47 

0.7382 

8 

0.3533 

15.93 

1.062 

53  16 

3  33.1 

21851 

14  35.4 

1.0642 

1.2951 

5..37 

0.7300 

9 

0.3560 

15.96 

1.064 

53  15 

3  33.0 

217  54 

14  31.6 

1.0648 

1.2057 

5.27 

0.7215 

10 

0.3587 

16.00 

1.066 

53  16 

3  3.3.1 

216  57 

14  27.8 

1.0659 

1.2963 

5.16 

0.7127 

11 

0.3615 

+16.06 

+1.070 

53  17 

3  3.3.1 

216    0 

14  24.0 

+1.0678 

+1.2969 

-5.05 

-0.7036 

12 

0.3642 

16.15 

1.076 

53  18 

3  33.2 

215    4 

14  20.3 

1.0702 

1.2975 

4.95 

0  0943 

13 

0.3670 

16.27 

1.085 

53  15 

3  33.0 

214    8 

14  16.5 

1.0732 

1.2981 

4.84 

0.6845 

14 

0.3697 

16.44 

1.096 

53    7 

3  32.5 

21312 

14  12.8 

1.0764 

1.2087 

4.73 

0.6745 

15 

0.3724 

16.65 

1.110 

52  54 

3  31.6 

21216 

14    9.1 

1.07i)5 

1.2092 

4.61 

0.6640 

16 

0.3752 

+16.87 

+1.125 

52  37 

3  30.4 

211  20 

14    5.3 

+1.0823 

+1.2998 

-4.50 

-0.6532 

17 

0.3779 

+17.09 

+1.139 

52  16 

3  29.1 

210  24 

14    1.6 

+1.0846 

+1.3004 

-4.39 

-0.6420 
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rOR  WASHraGTON  MEAN  MIDNIGHT. 

Solar  D«y. 
(Sid.  Hour.) 

T 

/ 

a 

H 

I^g. 

Log*. 

i 

I^i. 

JnAxe. 

In  Time. 

In  Arc. 

In  Time. 

In  Axe. 

In  Time. 

May     17 

0.3779 

+17"09 

+1.139 

O         / 

52  16 

k    m 
3  29.1 

2I0°24 

k    m 
14    1.6 

+1.0846 

+1.3004 

ii 
-4.39 

i 
-0.6420 i 

18 

0.3806 

17.29 

1.153 

51  55 

3  27.6 

209  29 

13  57.9 

1.0863 

1.3009 

4.27 

0.6304 

19 

0.:W:M 

17.46 

1.164 

51  34 

3  26.3 

208  34 

.13  54.3 

1.0873 

1.3015 

4.15 

0.6183* 

20 

0.3861 

17.59 

1.173 

51  18 

3  25.2 

207  39 

13  50.6 

1.0879 

1.3020 

4.03 

0.6058! 

21 

0.3889 

17.69 

1.180 

51    5 

3  24.4 

206  44 

13  46.9 

1.088:} 

1.3025 

3.92 

0.5928 

j 

ae.o)  22 

0.3916 

+17.76 

+1.184 

50  58 

3  23.9 

205  49 

13  43.3 

+1.0888 

+1.3030 

-3.80 

-0.5793 

23 

0.3943 

17.81 

1.187 

50  55 

3  23.7 

204  54 

13  39.6 

I.OKKi 

1.3035 

3.67 

0.5652 

24 

0.3971 

17.80 

1.190 

50  55 

3  23.7 

203  59 

13  35.9 

1.0910 

1.3039 

3.55 

0.5505 

25 

0.3998 

17.93 

1.195 

50  56 

3  23.8 

203   5 

13  32.3 

1.0928 

1.3044 

3.43 

0.5:t5l  1 

26 

0.4025 

18.04 

1.202 

50  56 

3  23.7 

202  11 

13  28.7 

1.0953 

1.3048 

3.31 

0.5192 

27 

0.4053 

+18.18 

+1.212 

50  52 

3  23.5 

201  17 

13  25.1 

+1.0981 

+1.3053 

-3.18 

-0.5024 

28 

0.4080 

18.36 

1.224 

50  43 

3  22.9 

200  23 

13  21.5 

1.1010 

1.3057 

3.05 

0.4849 

29 

0.4108 

18.56 

1,237 

50  31 

3  22.0 

199  29 

13  17.9 

1.1037 

1.3061 

2.93 

0.4664  ' 

30 

0.4135 

18.77 

1.251 

50  14 

3  20.9 

198  35 

13  14.3 

1.1060 

1.3065 

2.80 

0.4471  1 

31 

0.4162 

18.97 

1.265 

49  55 

319.6 

197  41 

13  10.7 

1.1078 

1.3068 

2.67 

0.4268 

June      1 

0.4190 

+19.15 

+1.277 

49  35 

3  18.4 

196  48 

13   7.2 

+1.1090 

+1.3072 

-2.54 

-0.4053 

2 

0.4217 

19.29 

1.287 

49  17 

3  17.2 

195  54 

13    3.6 

1.1097 

1.3075 

2.41 

0.3826 

3 

0.4245 

19.40 

1.294 

49    3 

316.2 

195    1 

13   0.1 

1.1100 

1.3079 

2.28 

0.3586 

4 

0.4272 

19.48 

1.299 

48  52 

3  15.5 

194    8 

12  56.5 

1.1102 

1.3082 

2.15 

0.3329 

6 

0.4299 

19.54 

1.303 

48  46 

3  15.0 

193  14 

12  52.9 

1.1106 

1.3085 

2.02 

0.3055 

(ly^o)  6 

0.4327 

+19.60 

+1.307 

48  43 

314.9 

192  21 

12  49.4 

+1.1115 

+1.3087 

-1.89 

-0.2764 

7 

0.4354 

19.67 

1.312 

48  41 

3  14.8 

191  28 

12  45.7 

1.1129 

1.3089 

1.76 

0.2449 

8 

0.4382 

19.77 

1.318 

48  40 

3  14.7 

190  35 

12  42.3 

1.1149 

1.30{)2 

1.62 

0.2107 

9 

0.4409 

19.91 

1.327 

48  36 

3  14.4 

189  42 

12  38.8 

1.1173 

1.3094 

1.49 

0.1736 

10 

0.4436 

20.09 

1.339 

48  28 

3  13.8 

188  49 

12  35.3 

1.1202 

1.3096 

1.36 

0.1329 

11 

0.4464 

+20.31 

+1.354 

48  16 

3  13.0 

187  57 

12  31.8 

+1.1231 

+1.3098 

-1.22 

-0.0877 

12 

0.4491 

20.56 

1.370 

47  59 

3  11.9 

187    4 

12  28.3 

1.1258 

1.3100 

1.09 

0.0372 

13 

0.4518 

20.80 

1.387 

47  38 

3  10.6 

186  11 

12  24.7 

1.1281 

1.3101 

0.96 

9.9800 

14 

0.4546 

21.03 

1.403 

47  16 

3   9.1 

185  19 

12  21.3 

1.1299 

1.3102 

0.82 

9.9140 

15 

0.4573 

21.23 

1.416 

46  54 

3    7.6 

184  26 

12  17.7 

1.1311 

1.3103 

0.69 

9.8358 

16 

0.4601 

+21.40 

+1.427 

46  34 

3   6.3 

ia3  33 

12  14.2 

+  1.1318 

+1.3104 

-0.55 

-9.7404 

17 

0.46-28 

21.52 

1.435 

46  18 

3    5.2 

182  41 

12  10.7 

1.1322 

1.3105 

0.41 

9.6178' 

18 

0.4655 

21.61 

1.441 

46    7 

3    4.5 

181  48 

12    7.2 

1.1325 

1.3105 

0.28 

9.4463 

19 

0.4683 

21.68 

1.446 

46    0 

3    4.0 

180  56 

12    3.7 

1.1330 

1.3106 

0.14 

9.1584 

20 

0.4710 

21.75 

1.450 

45  56 

3    3.7 

180   3 

12    0.2 

1.1338 

1.3106 

-0.01 

-7.9294 

(lalo)  21 

0.4737 

+21.83 

+1.455 

45  54 

3    3.6 

179  11 

1156.7 

+  1.1351 

+1.3106 

+0.13 

+9.1038 

22 

0.4765 

21.94 

1.462 

45  52 

3    3.5 

178  18 

1 1  53.2 

1.1370 

1.3106 

0.26 

9.4191 

23 

0.4792 

22.08 

1.472 

45  48 

3    3.2 

177  26 

1 1  49.7 

1.1392 

1.3105 

0.40 

9.5997 

24 

0.4820 

22.26 

1.484 

45  40 

3    2.6 

176  33 

1146.2 

1.1417 

1.3105 

0.53 

9.7267 

25 

0.4847 

22.46 

1.498 

45  28 

3    1.8 

175  41 

11  42.7 

1.1441 

1.3104 

0.67 

9.8247 

26 

0.4874 

+22.08 

+1.512 

45  12 

3   0.8 

174  48 

1 1  39.2 

+1.1463 

+1.3102 

+0.80 

+9.9046 

27 

0.4902 

22.90 

1.526 

44  53 

2  59.5 

173  56 

11  35.7 

1.1480 

1.3101 

0.94 

9.9720 

28 

0.4929 

23.09 

1.539 

44  33 

2  58.2 

173    3 

1 1  32.2 

I.I491 

1.3100 

1.07 

0.0302 

29 

0.4956 

23.25 

1.550 

44  13 

2  56.9 

172  10 

1128.7 

1.1498 

1.3098 

1.21 

0.08  L3j 

30 

0.4984 

23.38 

1.559 

43  56 

2  55.7 

171  18 

1 1  25.2 

1.1500 

1.3090 

1.34 

0.1270 

31 

0.5011 

+23.47 

+  1.565 

43  42 

2  54.8 

170  25 

1121.7 

+1.1500 

+1.3094 

+1.47 

+0.1682 

32 

0.5039 

+23.54 

•fl.5()8 

43  32 

2  54.1 

169  32 

11  18.1 

+1.1501 

+  1.3092 

+  1.61 

+0.2057 

..  _.      

-     -      —         -— 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 

Solar  Day. 
(Sid.  Hoar.) 

T 

/ 

G 

H 

^eg. 

Log  A. 

i 

I^«<. 

In  Arc. 

In  Time. 

In  Arc. 

In  Time. 

InAro. 

In  Time. 

July      1 

0.5011 

+2:U7 

+1.565 

o      / 

43  42 

h    m 
2  54.8 

170''25 

h    m 
11  21.7 

+1.1500 

+1.3094 

If 
+1.47 

+0.1682 

2 

0.5039 

2:).54 

1.568 

43  32 

2  54.1 

169  32 

11  18.1 

1.1501 

1.:)092 

1.61 

0.2057 

3 

0.506(> 

23.50 

-  1.572 

43  26 

2  53.8 

168  39 

11  14.6 

1.1504 

1.3090 

1.74 

0.2402 

4 

0.5003 

23.66 

1.577 

43  23 

2  53.5 

167  47 

11  11.1 

1.1511 

1.3088 

1.87 

0.2720 

5 

0.5121 

23.75 

1.583 

43  20 

2  53.3 

166  54 

U    7.6 

1.1524 

1.3085 

2.00 

0.3015 

(19.0)    G 

0.5148 

+23.87 

+  1.592 

43  16 

2  5.3.1 

166    1 

11    4.1 

+1.1543 

+1.3082 

+2.13 

+0.3290 

7 

0.5176 

24.04 

1.603 

43  10 

2  52.6 

165   7 

11    0.5 

1.1565 

1.3079 

2.26 

0.3548 

8 

0.5203 

24.24 

1.616 

42  59 

2  51.9 

164  14 

10  56.9 

1.1589 

1.3076 

2.39 

0.3790 

9 

0.5230 

24.47 

1.631 

42  45 

2  51.0 

163  21 

10  5.3.4 

1.1612 

1.3073 

2.52 

0.4017 

10 

0.5258 

24.71 

1.647 

42  26 

2  49.7 

162  28 

10  49.9 

1.1633 

1.3069 

2.65 

0.4234 

n 

0.5285 

+24.94 

+1.662 

42    5 

2  48.3 

16134 

10  46.3 

+1.1649 

-^  1.3065 

+2.78 

+0.4439 

J2 

0.5312 

25.14 

1.676 

41  43 

2  46.9 

160  41 

10  42.7 

1.1660 

1.3062 

2.91 

0.4633 

J3 

0.5340 

25.31 

1.687 

41  23 

2  45.5 

1.59  47 

10  39.1 

1.1666 

1.3058 

3.03 

0.4814 

14 

0.5:^7 

25.44 

1.696 

41    5 

2  44.4 

158  53 

10  35.5 

1.1668 

1.3054 

3.16 

0.4993 

15 

0.5.395 

25.53 

1.702 

40  52 

2  43.4 

157  69 

10  31.9 

1.1669 

1.3049 

3.28 

0.5161 

IG 

0.5422 

+25.59 

+1.706 

40  42 

2  42.8 

157   5 

10  28.3 

+1.1669 

+1.3045 

+3.41 

+0.5321 

17 

0.5449 

25.64 

1.709 

40  36 

2  42.4 

15611 

10  24.7 

1.1672 

1.3040 

3.53 

0.5474 

18 

0.5477 

25.70 

1.713 

40  34 

2  42.2 

15517 

10  21.1 

1.1679 

1.3036 

3.65 

0.5622 

19 

0.5504 

25.78 

1.719 

40  31 

2  42.1 

154  22 

10  17.5 

1.1691 

1.3031 

3.77 

0.5763 

20 

0.5531 

25.90 

1.726 

40  28 

2  41.9 

153  28 

10  13.9. 

1.1706 

1.3026 

3.89 

0.5K99 

(2a!o)  21 

0.5559 

+26.05 

+1.736 

40  23 

2  41.5 

152  34 

10  10.3 

+1.1725 

+1.3021 

+4.01 

+0.6030 

22 

0.5.')86 

26.23 

1.748 

40  13 

2  40.9 

15139 

10   6.6 

1.1745 

1.3016 

4.13 

0.6155 

23 

0.5614 

26.42 

1.762 

40    0 

2  40.0 

150  44 

10   2.9 

1.1763 

1.3010 

4.24 

0.6276 

24 

0.5641 

26.62 

1.775 

39  43 

2  38.9 

149  49 

9  59.3 

1.1777 

1.3005 

4.36 

0.6392 

25 

0.5668 

26.80 

1.787 

39  25 

2  37.6 

148  54 

9  55.6 

1.1788 

1.2999 

4.47 

0.6504 

26 

0.5696 

+26.95 

+  1.797 

39    6 

2  36.4 

147  59 

9  51.9 

+1.1793 

+1.2994 

+4.58 

+0.6613 

27 

0.5723 

27.06 

1.805 

38  49 

2  3,5.2 

147   3 

9  48.2 

1.1794 

1.2988 

4.70 

0.6717 

28 

0.5750 

27.14 

1.810 

38  34 

2  34.3 

146   8 

9  44.5 

1.1791 

1.2982 

4.81 

0.6817 

29 

0.5778 

27.19 

1.813 

38  23 

2  33.6 

145  12 

9  40.8 

1.1788 

1.2977 

4.92 

0.6916 

30 

0.5805 

27.22 

1.815 

38  17 

2  33.1 

144  16 

9  37.1 

1.1786 

1.2971 

5.02 

0.7010 

31 

0.5833 

+27.26 

+1.817 

38  13 

2  32.9 

143  20 

9  33.3 

+1.1788 

41.2965 

+5.13 

+0.7101 

Aug.      1 

0.5860 

27.31 

1.820 

38  11 

2  32.7 

14223 

9  29.5 

1.1794 

1.2959 

5.23 

0.7189 

2 

0.5887 

27.39 

1.826 

38    9 

2  32.6 

14127 

9  25.8 

1.1805 

1.2953 

5.34 

0.7274 

3 

0.5915 

27.51 

1.834 

38    6 

2  32.4 

140  30 

9  22.0 

1.1821 

1.2947 

5.44 

0.7356 

4 

0.5942 

27.68 

1.845 

37  59 

2  31.9 

139  34 

918.3 

1.1840 

1.2940 

5.54 

0.7435 

fc       5 

0.5970 

+27.87 

+1.858 

37  48 

2  31.2 

138  37 

914.5 

+1.1860 

+1.2934 

+5.64 

+0.7512 

(ai.o)  6 

0.5997 

28.08 

1.872 

37  34 

2  30.2 

137  39 

910.6 

1.1878 

1.2928 

5.74 

0.7586 

7 

0.6024 

28.28 

1.886 

37  16 

2  29.1 

136  42 

9   6.8 

1.1893 

1.2922 

5.83 

0.7658 

8 

0.60.52 

28.46 

1.898 

36  57 

2  27.8 

135  45 

9   3.0 

1.1903 

1.2915 

5.92 

0.7727 

9 

0.6079 

28.61 

1.908 

36  38 

2  26.6 

134  47 

8  59.1 

1.1908 

1.2909 

6.02 

0.7795 

10 

0.6106 

+28.72 

+1.915 

36  22 

2  25.4 

133  49 

8  55.3 

+1.1908 

+1.2903 

+6.11 

+0.7860 

11 

0.6  i:m 

28.79 

1.920 

36    9 

2  24.6 

132  51 

8  51.4 

1.1906 

1.2896 

6.20 

0.7C23 

12 

0.6  mi 

28.83 

1.922 

35  59 

2  2:J.9 

131  52 

8  47.5 

1.1904 

1.2890 

6.29 

0.7984 

13 

0.6188 

28.85 

1.923 

35  54 

2  23.6 

130  54 

8  43.6 

1.1902 

1.2884 

6.37 

0.8042 

14 

0.6216 

28.87 

1.925 

35  52 

2  23.5 

129  55 

8  39.7 

1.1904 

1.2878 

6.46 

0.8100 

15 

0.6243 

+28.91 

+1.928 

35  52 

2  23.5 

128  56 

8  35.7 

+1.1910 

+1.2871 

+6.54 

+0.8157 

16 

0.6271 

+28.98 

+1.932 

35  52 

2  2.3.5 

127  57 

8  31.8 

+1.1920 

+1.2865 

+6.62 

+0.8208 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 

Solar  Day. 
(Sid.  Hour.) 

T 

/ 

G 

JET 

i^g. 

Log*. 

i 

Log*. 

LiAro. 

In  Time. 

InAxo. 

In  Time. 

In  Arc. 

In  Time. 

Aug.    16 

0.6271 

m98 

+1.932 

O         1 

35  52 

h    m 
2  23.5 

O       / 

127  57 

h    m 
8  31.8 

+1.1920 

+1.2865 

+6.62 

+0.8208 

17 

0.6298 

29.08 

1.939 

35  50 

2  23.3 

126  58 

8  27.9 

1.1934 

1.2859 

6.70 

0.8250 

18 

0.6325 

29.22 

1.948 

35  45 

2  23.0 

125  58 

8  23.9 

1.1950 

1.2853 

6.77 

0.8308 

19 

0.6353 

29.38 

1.959 

35  36 

2  22.4 

124  59 

8  19.9 

1.1966 

1.2847 

6.85 

0.8356 

20 

0.6380 

29.55 

1.970 

35  24 

2  21.6 

123  59 

815.9 

1.1979 

1.2841 

6.92 

0.8403 

(d9.0)  SI 

0.6408 

+29.70 

+1.980 

35    9 

2  20.6 

122  59 

8  11.9 

+1.1988 

+1.2836 

+6.99 

+0.8447 

22 

0.6435 

29.83 

1.989 

34  54 

219:6 

121  59 

8   7.9 

1.1993 

1.8830 

7.06 

0.8490 

23 

0.6462 

29.92 

1.995 

34  39 

2  18.6 

120  58 

8   3.9 

1.1994 

1.2824 

7.13 

0.8531 

24 

0.6490 

29.98 

1.999 

34  26 

2  17.7 

119  58 

7  59.9 

1.1990 

1.2819 

7.19 

0.8570 

25 

0.6517 

30.00 

2.000 

34  16 

217.1 

118  57 

7  55.8 

1.1985 

1.2813 

7.26 

0.8608 

26 

0.6544 

+29.99 

+2.000 

34  11 

2  16.7 

11756 

7  51.7 

+1.1981 

+1.2807 

+7.32 

+0.8644 

27 

0.6572 

30.00 

2.000 

34    9 

2  16.6 

116  55 

7  47;7 

1.1978 

1.2803 

7.38 

0.8679 

28 

0.6599 

30.00 

2.000 

34    9 

216.6 

11554 

7  43.6 

1.1980 

1.2798 

7.43 

0.8712 

29 

0.6627 

30.04 

2.003 

34  11 

216.7 

114  52 

7  39.5 

1.1987 

1.2793 

7.49 

0.8745 

30 

0.6654 

30.12 

2.008 

34  12 

216.8 

113  51 

7  35.4 

1.1999 

1.2788 

7.54 

0.8775 

31 

0.6681 

+30.24 

+2.016 

34  10 

2  16.7 

112  49 

7  31.3 

+1.2014 

+1.2784 

+7.59 

+0.8804 

Sept.     1 

0.6709 

30.39 

2.026 

34    5 

216.3 

11147 

7  27.1 

1.2032 

1.2779 

7.64 

0.8831 

2 

0.6736 

30.56 

2.037 

33  55 

2  15.7 

110  45 

7  2:).0 

1.2049 

1.2775 

7.69 

0.8858 

3 

0.6763 

30.74 

2X)49 

33  43 

2  14.9 

109  43 

7  18.9 

1.2063 

1.2771 

7.73 

0.8883 

4 

0.6791 

30.90 

2.060 

33  29 

213.9 

108  40 

7  14.7 

1.2074 

1.2767 

7.77 

0.8007 

(as^O)  5 

0.6818 

+31.03 

+2.069 

33  14 

212.9 

107  38 

710.5 

+1.2080 

+1.2763 

+7.81 

+0.8928 

6 

0.6846 

31.12 

2.075 

33    0 

2  12.0 

106  35 

7   6.3 

1.2081 

1.2759 

7.85 

0.8949 

7 

0.6873 

31.18 

2.078 

32  49 

211.3 

105  32 

7   2.1 

1.2080 

1.2756 

7.89 

0.8969 

8 

0.6900 

31.20 

2.080 

32  42 

2  10.8 

104  29 

6  57.9 

1.2076 

1.2753 

7.92 

0.8987 

9 

0.6928 

31.19 

2.080 

32  39 

210.6 

103  26 

6  53.7 

1.2074 

1.2750 

7.95 

0.9004 

10 

0.6955 

+31.19 

+2.079 

32  39 

210.6 

102  23 

6  49.5 

+1.2073 

+1.2747 

+7.98 

+0.90J9 

11 

0.6983 

31.20 

2.080 

32  42 

210.8 

101  20 

6  45.3 

1.2077 

1.2744 

8.00 

0.9033 

12 

0.7010 

31.23 

2.082 

32  45 

211.0 

100  17 

641.1 

.   1.2085 

1.2742 

8.03 

0.9046 

13 

0.7037 

31.30 

2.087 

32  48 

211.2 

99  13 

6  36.9 

1.2096 

1.2740 

8.05 

0.9058 

14 

0.7065 

31.41 

2.094 

32  48 

2  11.2 

98  10 

6  32.7 

1.2111 

1.2738 

8.07 

0.9069 

15 

0.7092 

+31.54 

+2.103 

32  45 

211.0 

97   6 

6  28.4 

+1.2126 

+1.2736 

+8.09 

+0.9077 

16 

0.7119 

31.68 

2.112 

32  38 

2  10.5 

96   2 

6  24.1 

1.2141 

1.2735 

8.10 

0.9085 

17 

0.7147 

31.82 

2.121 

32  28 

2   9.9 

94  59 

6  19.9 

1.2152 

1.2734 

8.11 

0.9092 

18 

0.7174 

31.94 

2.129 

32  17 

2   9.1 

93  55 

6  15.7 

1.2159 

1.2733 

8.12 

0.909^ 

19 

0.7201 

32.02 

2.135 

32    6 

2   8.4 

92  51 

6  11.4 

1.2161 

1.2732 

8.13 

0.9101 

(OLO)  20 

0.7229 

+32.07 

+2.138 

31  56 

2   7.7 

9147 

6   7.1 

+1.2160 

+1.2732 

+8.14 

+0.9104 

21 

0.7256 

32.08 

2.139 

31  49 

2   7.2 

90  43 

6   2.9 

1.2157 

1.2731 

8.14 

0.9106 

22 

0.7284 

32.07 

2.138 

31  45 

2   7.0 

89  38 

5  68.6 

1.2153 

1.2731 

8.14 

0.9105 

23 

0.731 1 

32.05 

2.137 

31  46 

2   7.1 

88  34 

5  54.3 

1.2150 

1.2732 

8.14 

0.9104 

24 

0.7338 

32.04 

2.136 

31  49 

2   7.3 

87  30 

5  50.0 

1.2151 

1.2732 

8.13 

0.9102 

25 

0.7366 

+32.06 

+2.137 

31  54 

2   7.6 

86  26 

5  45.7 

+1.2157 

+1.2733 

+8.12 

+0.9098 

26 

0.7393 

32.11 

2.141 

3159 

2   7.9 

85  22 

5  41.5 

1.2168 

1.2733 

8.12 

0.9094 

27 

0.7421 

32.20 

2.147 

32    2 

2   8.1 

84  18 

5  37.2 

1.2183 

1.2735 

8.11 

0.9087 

28 

0.7448 

32.33 

2.156 

32    2 

2   8.1 

83  14 

5  32.9 

1.2201 

1.2736 

8.09 

0.9080 

29 

0.7475 

32.49 

2.166 

31  58 

2   7.8 

82   9 

5  28.6 

1.2219 

1.2738 

8.07 

0.9071 

30 

0.7503 

+32.60 

+2.178 

31  50 

2   7.3 

81    5 

5  24.3 

+1.22:16 

+1.2740 

+8.06 

+0.9061 

31 

0.7530 

+32.83 

+2.188 

31  40 

2   6.7 

80    1 

5  20.1 

+1.2250 

+1.2742 

+8.04 

+0.9050 
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FOB  WASHINGTON  MEAN  MIDNIGHT. 

SoluDay. 
(Sid.  Hoar.) 

T 

/ 

a 

S 

^gg. 

Log*, 

4 

Log*. 

IhAro. 

In  Time. 

InAro. 

In  Time. 

In  Arc. 

In  Time. 

Oct        1 

0.7530 

+32^^83 

+2.188 

o       / 

31  40 

h 
2 

m 
6.7 

o     / 

80    1 

h    m 
5  20.1 

+1.2250 

+1.2742 

+8.04 

+0.9050 

2 

0.7.%7 

32.96 

2.197 

31  29 

2 

5.9 

78  67 

515.8 

1.2259 

1.2744 

8.01 

0.9037 

3 

0.7585 

33.06 

2.204 

31  19 

2 

5.3 

77  53 

511.5 

1.2264 

1.2747 

7.99 

0.9023 

b       ^ 
(i.O)    5 

0.7612 

33.13 

2.209 

31  10 

2 

4.7 

76  49 

5   7.3 

1.2266 

1.2750 

7.96 

0.9007 

0.7640 

33.16 

2.211 

31    5 

2 

4.3 

75  45 

5   3.0 

1.2266 

1.2753 

7.93 

0.8991 

6 

0.7667 

+33.16 

+2.211 

31    4 

2 

4.2 

74  41 

4  58.7 

+1.2266 

+1.2756 

+7.89 

+0.8972 

7 

0.7694 

33.16 

2.211 

31    6 

2 

4.4 

73  37 

4  54.5 

1.2267 

1.2759 

7.86 

0.8953 

8 

0.7722 

33.17 

2.211 

31  11 

2 

4.7 

72  33 

4  50.2 

1.2271 

1.2763 

7.82 

0.8932 

9 

0.7749 

33.20 

2.213 

31  17 

2 

5.1 

7130 

4  46.0 

1.2280 

1.2767 

7.78 

0.8910 

10 

0.7777 

33.26 

2.217 

31  23 

2 

5.5 

70  26 

4  41.7 

1.2293 

1.2771 

7.74 

0.8886 

11 

0.7804 

+33.36 

+2.224 

31  26 

2 

6.8 

69  23 

4  37.5 

+1.2309 

+1.2775 

+7.69 

+0.8861 

12 

0.7831 

33.50 

2.233 

31  27 

2 

5.8 

6819 

4  33.3 

1.2327 

1.2779 

7.65 

0.8834 

13 

0.78.59 

33.65 

2.243 

31  24 

2 

5.6 

6716 

4  29.1 

1.2344 

1.2783 

7.60 

0.6806 

14 

0.7886 

33.80 

2.253 

31  18 

2 

5.2 

66  12 

4  24.8 

1.2359 

1.2788 

7.54 

0.8776 

15 

0.7913 

33.94 

2.262 

31  10 

2 

4.7 

65   9 

4  20.6 

1.2371 

1.2793 

7.49 

0.8745 

16 

0.7941 

+34.05 

+2.270 

31    2 

2 

4.1 

64    6 

4  16.4 

+1.2378 

+1.2798 

+7.43 

+0.8712 

17 

0.7968 

34.12 

2.275 

30  54 

2 

3.6 

63   3 

4  12.2 

1.2382 

1.2803 

7.37 

0.8678 

18 

0.7996 

34.16 

2.277 

30  48 

2 

3.2 

62   0 

4    8.0 

1.2383 

1.2808 

7.31 

0.8642 

19 

0.8023 

34.17 

2.278 

30  46 

2 

3.1 

60  58 

4    3.9 

1.2382 

1.2814 

7.25 

0.8605 

20 

0.8050 

34.17 

2.278 

30  47 

2 

3.1 

59  55 

3  59.7 

1.2383 

1.2820 

7.19 

0.8565 

(tiio)  21 

0.8078 

+•34.17 

+2.278 

30  51 

2 

3.4 

58  53 

3  55.5 

+1.2386 

+1.2825 

+7.12 

+0.8524 

22 

0.8105 

34.19 

2.280 

30  57 

2 

3.8 

57  51 

3  51.4 

1.2395 

1.2831 

7.05 

0.8482 

23 

0.8132 

34.25 

2.284 

31    4 

2 

4.2 

56  48 

3  47.2 

1.2406 

1.2837 

6.98 

0.8437 

24 

0.8J60 

34.35 

2.290 

31    9 

2 

4.6 

55  46 

3  43.1 

1.2423 

1.2843 

6.90 

0.8391 

25 

0.8187 

34.50 

2.300 

31  11 

2 

4.7 

54  44 

3  38.9 

1.2443 

1.2849 

6.83 

0.8343 

26 

0.8215 

+34.68 

+2.312 

31  10 

2 

4.7 

53  42 

3  34.8 

+1.2464 

+1.2855 

+€.75 

+0.8292 

27 

0.8242 

34.87 

2.325 

31    5 

2 

4.4 

52  41 

3  30.7 

1.2485 

1.2862 

6.67 

0.8241 

28 

0.8269 

35.06 

2.338 

30  58 

2 

3.9 

5139 

3  26.6 

1.2503 

1.2868 

6.59 

0.8187 

29 

0.8297 

35.24 

2.349 

30  48 

2 

3.2 

50  38 

3  22.5 

1.2518 

1.2874 

6.50 

0.8131 

30 

0.8324 

35..38 

2.339 

30  39 

2 

2.6 

49  37 

3  18.5 

1.2528 

1.2881 

6.42 

0.8072 

31 

0.8351 

+35.48 

+2.366 

30  31 

2 

2.1 

48  36 

3  14.4 

+1.2535 

+1.2887 

+6.33 

+0.8012 

Nov.      1 

0.8379 

35.55 

2.370 

30  25 

2 

1.7 

47  35 

3  10.3 

1.2539 

1.2894 

6.24 

0.7950 

2 

0.8406 

35.59 

2.373 

30  23 

2 

1.6 

46  34 

3   6.3 

1.2543 

1.2900 

6.14 

0.7885 

3 

0.8434 

35.62 

2.375 

30  25 

2 

1.6 

45  33 

3   2.2 

1.2548 

1.2907 

6.05 

0.7818 

4 

0.8461 

35.65 

2.377 

30  29 

2 

1.9 

44  33 

2  58.2 

1.2554 

1.2914 

5.95 

0.7748 

(3*0)    5 

0.8488 

+35.71 

+2.381 

30  35 

2 

2.3 

43  33 

254.2 

+1.2566 

+1.2920 

+5.86 

+0.7676 

6 

0.8516 

35.80 

2.387 

30  40 

2 

2.7 

4232 

2  50.1 

1.2581 

1.2927 

6.76 

0.7602 

7 

0.8543 

35.93 

2.395 

30  44 

2 

3.0 

4132 

2  46.1 

1.2599 

1.2933 

5.65 

0.7524 

8 

0.8571 

36.09 

2.406 

30  46 

2 

3.L 

40  33 

2  42.2 

1.2620 

1.2940 

5.55 

0.7443 

9 

0.8598 

36.27 

2.418 

30  44 

2 

2.9 

39  33 

2  38.2 

1.2640 

1.2946 

5.45 

0.7360 

10 

0.8625 

+36.46 

+2.431 

30  39 

2 

2.6 

38  33 

2  34.2 

+1.2659 

+1.2953 

+6.34 

+0.7274 

11 

0.8653 

36.64 

2.443 

30  32 

2 

2.1 

37  34 

2  30.3 

1.2675 

1.2959 

6.23 

0.7185 

12 

0.8680 

36.80 

2.453 

30  23 

2 

1.5 

36  35 

2  26.3 

1.2687 

1.2965 

5.12 

0.7092 

13 

0.8707 

36.92 

2.461 

30  15 

2 

1.0 

35  36 

222.4 

1.2695 

1.2972 

5.01 

0.6995 

14 

0.8735 

37.01 

2.467 

30    6 

2 

0.5 

34  37 

218.5 

1.2701 

1.2978 

4.89 

0.6896 

15 

0.8762 

+37.06 

+2.471 

30    3 

2 

0.2 

33  38 

214.5 

+1.2704 

+1.2984 

+4.78 

+0.6792 

16 

0.8790 

+37.10 

+2.474 

30    2 

2 

0.2 

32  39 

2  10.6 

+1.2708 

+1.2990 

+4.66 

+0.6685 
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FOB  WASHINGTON  MEAN  MIDNIGHT. 

• 

SoluBay. 
(Sid.  Hoar.) 

T 

/ 

G 

H 

Log^. 

Log*. 

i 

Logi. 

InAro. 

In  Time. 

In  Arc. 

In  Time. 

In  Arc. 

In  Time. 

No7.     16 

(K8790 

+37  JO 

+2^474 

O         / 

30    2 

h    m 
2    0.2 

O       / 

32  39 

h    m 
2  10.6 

+1.2708 

+1.2990 

+4.66 

+0.6685 

17 

0.8817 

37.14 

2.476 

30    4 

2    0.3 

3141 

2   6.7 

1.2714 

1.2996 

4.54 

0.6573 

18 

0.8844 

37.19 

2.480 

30    8 

2    0.5 

30  42 

2    2.8 

1.2723 

1.3002 

4.42 

0.6457 

h     ^» 

0.8872 

37.28 

2.486 

30  13 

2    0.9 

29  44 

1  58.9 

1.2736 

1.3008 

4.30 

0.6337 

(4.0)  20 

O.oo99 

37.40 

2.494 

30  17 

2    1.1 

28  46 

1  55.1 

1.2753 

1.3013 

4.18 

0.6211 

21 

0.8926 

+37.57 

+2.505 

30  18 

2    1.2 

27  48 

151.2 

+1.2774 

+1.3018 

+4.06 

+0.6080 

22 

0.8954 

37.78 

2.518 

30  17 

2    1.1 

26  50 

1  47.3 

1.2797 

1.3024 

3.93 

0.5944 

23 

0.8981 

38.01 

2.534 

30  12 

2    0.8 

25  52 

143.5 

1.2820 

1.3029 

3.80 

0.5802 

24 

0.9009 

38.24 

2.550 

30    4 

2    0.3 

24  55 

139.7 

1.2840 

1.3035 

3.68 

0.5654 

25 

0.9036 

38.46 

2.564 

29  54 

159.6 

23  57 

135.8 

1.2858 

1.3040 

3.55 

0.5499 

26 

0.9063 

+38.66 

+2.577 

29  44 

1  58.9 

23   0 

132.0 

+1.2872 

+1.3044 

+3.42 

+0.5337 

27 

0.9091 

38.81 

2.588 

29  34 

1  58.2 

22   2 

128.1 

1.2882 

1.3049 

3.29 

0.5167 

28 

0.9118 

38.93 

2.596 

29  25 

157.7 

21    5 

1  24.3 

1.2890 

1.3054 

3.16 

0.4989 

29 

0.9145 

39.02 

2.602 

29  20 

1  57.3 

20    8 

120.5 

1.2896 

1.3059 

3.02 

0.4801 

30 

0.9173 

39.09 

2.606 

29  18 

157.2 

1911 

1  16.7 

1.2903 

1.3062 

2.89 

0.4604 

Dec.       1 

0.9200 

+39.16 

+2.611 

29  19 

1  67.3 

1814 

1  12.9 

+1.2910 

+1.3066 

+2.75 

+0.4395 

2 

0.9228 

39.24 

2.616 

29  21 

157.4 

17  17 

1    9.1 

1.2921 

1..3070 

2.62 

0.4175 

3 

0.9254 

39.35 

2.624 

29  25 

157.6 

16  21 

1    5.3 

1.2936 

1.3074 

2.48 

0.3941 

^       4 

0.9282 

39.50 

2.6:m 

29  27 

157.7 

15  24 

1     1.6 

1.2954 

1.3077 

2.34 

0.3693 

(5.0)    5 

0.9310 

39.69 

2.646 

29  26 

157.7 

14  27 

-  0  57.8 

1.2974 

1.3080 

2.20 

0.3428 

6 

0.9337 

+39.90 

+2.660 

29  23 

157.5 

13  31 

0  54.1 

+1.2995 

+1.3083 

+2.06 

+0.3144 

7 

0.9365 

40.12 

2.675 

29  17 

157.1 

12  34 

0  50.3 

l.:^15 

1.3086 

1.92 

0.2838 

6 

0.9392 

40.34 

2.690 

29    8 

156.5 

1138 

0  46.5 

1.3032 

1.3089 

1.78 

0.2509 i 

9 

0.9419 

40  54 

2.703 

26  58 

155.9 

1041 

0  42.7 

1.3046 

1.3092 

1.64 

0.2150 

10 

0.9447 

40.70 

2.714 

28  47 

1  55.1 

9  45 

0  39.0 

1.3057 

1.3094 

1.50 

0.1758 

H 

0.9474 

+40.83 

+2.723 

28  38 

154.5 

8  49 

0  35.3 

+  1.3064 

+1.3096 

+1.36 

+0.1325 

12 

0.9501 

40.93 

2.729 

28  30 

1  54.0 

753 

0  31.5 

1.3068 

1.3098 

1.21 

0.0842 

13 

0.9529 

41.00 

2.733 

28  25 

1  53.7 

656 

0  27.7 

1.3072 

1.3100 

1.07 

0.0297 

14 

0.9556 

41.06 

2.737 

28  23 

153  5 

6    0 

0  24.0 

1.3078 

1.3101. 

0.93 

9.J)672 

15 

0.9584 

41.13 

2.742 

28  23 

153.5 

5    4 

0  20.3 

1.3085 

1.3103 

0.78 

9.8940 

16 

0.9611 

+41.23 

+2.749 

28  25 

153.7 

4    8 

0  16.5 

+1.3097 

+1.3104 

+0.64 

+9.8058 

17 

0.9638 

41.36 

2.758 

28  26 

153.7 

3  12 

0  12.8 

1.3112 

1.3105 

0.50 

9.6948 

18 

0.9666 

41.54 

2.770 

28  26 

153.7 

2  16 

0   9.1 

1.3130 

1.3105 

0.35 

9.5449 

19 

0.9693 

41.76 

2.784 

28  23 

1  5:^.5 

120 

0    5.3 

1.3151 

1.3106 

0.21 

9.3143 

20 

0.9720 

42.00 

2.800 

28  17 

153.1 

0  24 

0    1.6 

1.3172 

1.3106 

+0.06 

+8.7889 

(6^.0)  21 

0.9748 

+42.25 

+2.817 

•28    8 

1  52.5 

359  28 

23  57.9 

+1.3192 

+1.3106 

-0.08 

-8.9206 

22 

0.9775 

42.50 

2.833 

27  57 

1  51.8 

358  32 

23  54.1 

1.3209 

1.3106 

0.23 

9.3579 

23 

0.9803 

42.72 

2.848 

27  44 

151.0 

357  36 

23  50.4 

1.3223 

1.3105 

0.37 

9.5714 

24 

0.9830 

42.91 

2.860 

27.32 

150.1 

356  40 

23  46.7 

1.3234 

1.3104 

0.52 

9.7137 

25 

0.9857 

43.05 

2.870 

27  21 

149.4 

355  43 

23  42.9 

1.3241 

1.3104 

0.66 

9.8206 

26 

0.9885 

+43.16 

+2.877 

27  13 

148.9 

354  47 

23  39.1 

+1.3247 

+1.3103 

-0.81 

-9.9062 

27 

0.9912 

43.24 

2.883 

27    7 

148.5 

353  51 

23  35.4 

1.3252 

1.3101 

0.95 

9.9776 

28 

0.9939 

43.32 

2.888 

27    4 

148.3 

352  55 

23  31.7 

1.3258 

1.3100 

1.09 

0.0389 

29 

0.9967 

43.41 

2.894 

27    3 

148.2 

35158 

23  27.9 

1.3266 

1.3098 

1.24 

0.0924 

30 

0.9994 

43.52 

2.901 

27    3 

1  48.2 

351    2 

23  24.1 

1.3277 

1.3096 

1.38 

0.1399 

31 

1.0022 

+43.66 

+2.911 

27    3 

1  48.2 

350    6 

23  20.4 

+1.3291 

+1.3094 

-1.52 

-0.1826 

32 

1.0049 

+43.84 

+2.922 

27    2 

1  48.1 

349    9 

23  16.0 

+  1.3308 

+1.3091 

-1.66 

-0.2212 
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MEAN  PLACES  FOR  1885.0.     (January  0d.0-0*.531,  Washington.) 


Name  of  Star. 


a  Andromedoe     • 

•  fi  CassiopesB  .     . 

•  22  AndromedsB     . 

4  Draconis  (H.)  . 
Y  Pegasi  (Algenib) 

•  0*  AndromedsB     . 

•  t  Ceti  .... 

•  6  Urs8B  Minoris  . 

•  44  Piscium .     .     • 

fi  Hydri     .     .     . 

13  Ceti  .... 
K  Draconis     .     . 

•  TT  AndromedsB     . 

a  CassiopcsB  (var.) 
P  Ceti  .... 


21  CassiopesB  .  . 
o  CassiopcsB  .  i 
d  Piscium .     .     . 

38»  Camelop.  (II.) 

Y  CassiopesB  .     . 

fi  AndromedsB 
43  Cephei  (H.)     , 
e  Piscium  .     .   ' . 
13  AndromedsB 
/  Piscium .     .     . 

It  Tucanae.     .     . 
a  UrssB  Minoris  {Poi 
^»Ceti  .     .     . 
38  CassiopesB  . 
7^  Piscium.     . 

o  AndromedsB 
TT  Piscium .  . 
a  Eridani  {Achemar) 

Y  Piscium .  . 
o  Piscium .     . 

C  Ceti  .     .     . 

^  Arietis   .     . 

50  CassiopesB  . 

Y  AndromedsB 
a  Arietis   .     . 


a  Draconis     . 
P  Trianguli    . 
e^Ceti  .     .     . 
4  UrssB  Minoris 
Y  Trianguli    . 


•  67  Ceti  .     . 
t  CassiopesB 


d  Hydri 
f*Ceti  .     .     . 
5  UrssB  Minoris 


laris) 


S.P 


Maeni- 
taoeT 


2.0 
2.0 
5.3 
4.7 
2.7 

4.3 
3.3 
6.0 
6.0 
3.0 

6.0 
3.3 
4.0 
2.5 
2.0 

6.0 
5.0 
4.3 
4.7 
2.0 

4.0 
4.3 
4.0 
2.3 
5.0 

5.0 
2.0 
3.0 
6.3 
3.7 

4.0 
5.7 
1.0 
4.7 
4.3 

3.0 
3.0 
4.0 
2.3 
2.0 

3.3 
3.0 
4.3 
5.0 
4.3 

6.0 
4.0 
4.0 
4.0 
4.7 


Sight  Aaoension. 


0  2  26.661 

0  3  2.731 

0  4  20.771 

0  6  48.349 

0  7  18.870 


12  19.307 

13  33.964 

14  19.710 
19  30.444 
19  41.375 


0  24  10.183 
0  28  34.261 
0  30  44.386 
0  33  59.187 
0  37  49.020 

0  38  3.948 
0  38  19.153 
0  42  42.952 
0  48  17.515 
0  49  46.392 

0  50  22.303 
0  53  12.157 

0  56  58.494 

1  3  17.707 
1  11  52.014 

1  11  52.133 
1  16  36.670 
1  18  16.504 
1  22  41.054 
1  25  19.813 

1  30  3.007 
1  31  0.153 
1  33  25.532 
1  35  26.822 
1  39  19.285 

1  45  47.038 
1  48  17.273 
1  53  37.804 

1  56  50.549 

2  0  41.494 

2  1  16.612 

2  2  42.160 

2  6  54.318 

2  9  18.651 

2  10  28.755 

2  11  14.823 
2  19  35.852 
2  19  42.344 
2  22  2.721 
2  27  46.761 


Aimiial 
YariaUon. 


s 
+  3.0906 
3.1717 
3.1008 
8.8013 
3.0833 

+  3.1219 
3.0529 
O.IIJO 
3.0730 
3.2378 

+  3.0610 
2.5942 
3.1895 
3.3713 
3.0145 

+  3.8503 
3.3174 
3.1070 
0.3832 
3.5758 

+  3.3097 
7.1738 
3.1086 
3.3430 
3.0894 

+  2.0560 

22.4630 

2.9969 

4.3713 

3.2019 

+  3.5027 
3.1699 
2.2329 
3.1175 
3.1618 

+  2.9617 
3.3027 
5.0027 
3.6587 
3.3701 


+ 

+ 

+ 
+ 


1.6235 
3.5532 
3.1736 
0.3296 
3.5497 

2.9891 
4.8564 
1.0534 
3.1832 
0.1955 


DedinatioB. 


+  28  27  19.65 
+  58  30  54.55 
-f  45  25  55.51 
-f  101  44  40.91 
+  14  32  38.93 

+  36  8  51.03 

-  9  27  42.29 
+  91  39  44.85 
+  1  18  9.86 
«  77  54  7.23 

-  4  35  34.16 
+  109  34  40.10 
+  33  5  9.79 
+  55  54  23.08 

-  18  37  5.14 


74  21  33.30 
47  39  16.96 
6  57  32.22 
95  57  43.26 
60    5  37.13 


+  37  52  31.40 
+  85  38  22.47 
+  7  16  14.59 
+  35  0  37.88 
+     30  30.55 

-  69  29  13.01 
+  88  41  43.82 

-  8  46  37.51 
+  69  40  19.87 
+  14  45    9.46 


40  49  47.82 
11  33  10.72 
57  49  16.61 

4  54  18.95 
8  34  42.17 

10  54  16.09 
20  14  43.43 
71  51  50.64 

41  46  38.17 
22  55  5.14 

+  115  4  27.78 
+  34  26  33.81 
+  8  18  24.08 
+  101  54  43.42 
+  33  18  52.94 

-  6  57  9.85 
+  66  53  3.99 
«  69  10  58.21 
+  7  56  38.23 
+  103  47  34.10 


Annual 
Variation. 


+  10.885 
19.852 
20.036 
20.023 
20.025 

+  19.984 
19.958 
J  9.941 
19.955 
20.287 

+  19.941 
19.893 
19.874 
19.793 
19.806 

+  19.757 
19.759 
19.653 
19.597 
19.569 

+  19.622 
19.515 
19.460 
19.171 
19.041 

+  19.175 
18.944 
18.675 
18.687 
18.672 

+  18.155 
18535 
18.363 
18.338 
18.226 

+  17.833 
17.739 
17.662 
17.455 
17.185 

+  17.304 
17.216 
17.042 
16.908 
16.858 

+  16.744 
16.452 
16.455 
16.308 

+  16.011 


*  Apparent  right  asoessionB  of  stan  marked  with  on  asterlak  are  giren  afker  those  of  standard  stars. 
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FIXED  STARS,   1885. 


MEAN  PLACES  FOK  1885.0.     (January  0*.0-0*.531,  Washington.) 


Name  of  Star. 


Maeni- 
tuue. 


Biglit  Asoenskni. 


Ammal 
Yaiiation. 


Declination. 


AnnTiBl 
YariaUon. 


d  Ceti  . 
fi  Hydri 
0  Persei 
r  Ceti  . 


•  <r  Arietis 

•  47  Cephei  (H.)     .     .     . 

p  Ursse  Minoris  .     .  S.  P. 

•  e  Arietis 

a  Ceti 

•  P  Persei  {Algol)  (var.) 

48  Cephei  (H.)     .     .     . 

C  Arietis 

a  Persei 

•  t  Hydri 

Y*  UrscB  Minoris  .     ,  S.  P. 

•  /Tauri 

e  Eridani 

d  Persei 

•  Y  Camelopardalis  (H.). 
7j  Tauri 

Persei 

Urs8B  Minoris  .     .  S.  P, 
Hydri 


C 

c 
r 

e 

r 


Persei    .     .     • 
Eridani .     .     . 

A*  Tauri     .     .     . 

c  Persei    .     .     . 

Groombr.  2330 . 

o^  Eridani  .     .     . 

Y  Tauri     .     .     . 

7j  Ursffi  Minoris  . 
e  Tauri  .  .  . 
7j  Draconis  .  • 
TO  Persei  .  .  • 
d  MenssB   .     .     . 


S.P 


S.P. 


S.P. 


A  Draconis     .     .     .  S.  P. 
a  Tauri  (Aldeharan)   . 

•  T  Tauri 

a  Camelopardalis    .     . 

•  i  Tauri 

t  AurigsB 

•  C  AurigBB 

e  UrssB  Minoris 

11  Orionis  .     . 

•  p  Eridani .     . 


S.P. 


a  AurigaB  (Capella) 
p  Orionis  (Rigel)  . 
T  Orionis  .  .  .  . 
/3  Tauri  .  .  .  . 
Groombridge  966 . 


4.0 
6.0 
4.0 
3.3 
5.7 

6.0 
2.0 
4.3 
2.3 
2.7 

6.3 
4.7 
2.0 
5.0 
3.0 

4.0 
3.0 
3.3 
4.3 
3.0 

3.0 
4.3 
3.3 
3.3 
3.0 

4.7 
4.0 
6.3 
4.3 
4.0 

5.0 
3.7 
2.7 
6.0 
6.0 

5.0 
1.0 
4.3 
4.7 
5.3 

3.0 
4.0 
4.3 
5.0 
3.0 

1.0 
1.0 
4.0 
2.0 
6.3 


33  35.306 

34  7.743 

36  20.924 

37  20.511 
45    8.639 


2  50  50.265 
2  51  2.991 
2  52  38.225 

2  56  16.088 

3  0  41.280 

3  5  45.698 
3  8  17.519 
3  16  6.978 
3  18  50.680 
3  20  55.086 

3  24  31.441 
3  27  30.742 
3  34  44.405 
3  38  13.944 
3  40  38.927 

3  46  54.255 
3  48  11.218 
3  49  1.749 
3  50  8.245 
3  52  39.878 

3  57  53.838 

4  0  18.887 
4  6  0.488 
4  6  15.117 
4  13  14.965 

4  20  52.566 
4  21  54.102 
4  22  26.225 
4  25  19.500 
4  25  46.815 

4  28  12.854 
4  29  19.327 
4  35  20.582 
4  42  37.197 
4  44  38.819 

4  49  30.313 
4  54  26.419 
4  57  47.208 

4  57  59.856 

5  2  11.7'/2 

5  8  11.668 
5  9  0.672 
5  12  1.344 
5  19  1.350 
5  24  21.559 


+ 
+ 
+ 

+ 
+ 


s 
3.0724 
1.4464 
4.0675 
3.1028 


7.7017 
0.2356 
3.4202 
3.1299 
3.8821 

7.3911 
3.4386 
4.2553 
1.6072 
0.1369 


+  3.3044 

+  2.8234 

-f  4.2481 

+  6.2313 

+  3.5561 

+  3.7592 

—  2.2604 

—  1.0018 
4.0086 
2.7983 


+ 

+ 
+ 

+ 


3.5393 
4.3355 
0.1380 
2.9265 
3.4085 


—  1.8216 
+  3.4969 
+  0.8055 
+  4.2089 

—  4.2362 

—  0.1368 
+  3.4369 
+  3.5948 
+  5.9220 
+  3.5049 


+ 
+ 

+ 
+ 


3.9000 
4.1843 
6.3453 
3.4240 
2.9483 


+ 
+ 


4.4240 
2.8811 
+  2.9124 
+  3.7889 
+  7.9975 


0  10  6.16 
79  36  38.63 
48  44  28.10 

2  45  1.83 
14  36  26.70 


+  78  57  44.64 
+  105  22  28.36 
+  20  52  46.85 
+  3  38  16.28 
+  40  30  41.67 

+  77  18  37.25 
+  20  37  2.78 
+  49  27  2.81 

-  77  48  28.53 
+  107  45  24.48 

+  12  32  30.36 

-  9  50  53.00 
+  47  25  7.07 
+  70  58  34.22 
+  23  44  54.74 

+  31  32  27.50 
+  101  51  8.19 
~  74  35  28.14 
+  39  40  34.89 
~  13  50  11.21 

+  21  45  59.37 
+  47  24  14.99 
+  111  53  12,37 
-78  18.13 
+  15  20  56.24 

+  103  58  48.24 
+  18  55  27.47 
+  118  13  31.21 
+  42  49  0.73 

-  80  28  55.38 

+  110  58  59.68 
+  16  16  37.39 
+  22  44  6.49 
+  66  8  43.55 
+  18  38  34.67 

32  58  58.06 
40  54  23.88 
97  46  30.86 
15  14  34.14 

5  14  9.73 

45  52  46.47 
8  20  7.57 

6  58  11.16 
28  30  32.62 
74  57  54.23 


+  15.710 
15.675 
15.475 
15.353 
15.023 

+  14.729 
14.718 
14.622 
14.323 
14.139 

+  13.767 
13.574 
13.115 
13.018 
12.810 

+  12.581 
12.408 
11.a33 
11.579 
11.400 

+  10.971 
10.90!) 
10.976 
10.745 
10.461 

+  10.104 
9.965 
9.499 

9.6:i4 

8.979 

+  8.151 
8.279 
8.227 
8.031 
8.018 

+  7.797 
7.537 
7.208 
6.641 
6.430 

+  0,050 
5.653 
5.379 
5.321 
4.946 

+  4.060 
4.419 
4.156 
3.386 

+    3.125 


*  Apparent  right  aaoenaions  of  atars  mai-ked  with  an  asterisk  are  given  after  thoee  of  standard  stars. 
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MEAN  PLACES  FOE  1885.0.     (January  0*.0-0*.531,  Washington 

.) 

iJTameof  star. 

tr- 

Sight  Aaoensioii. 

Annual 
Yariation. 

Declination. 

Annual 
Variation.. 

•    y  AurifiTfiB  •     .     .     ^ 

5.0 
.        6.3 
2.5 
3.0 
2.0 

2.0 

P.    5.0 

2.7 

4.0 

P.    4.3 

4.3 
1.2 
2.0 
3.0 
4.7 

4.7 
3.3 
P.    4.3 
3.0 
5.3 

1.0 
4.7 
P.    4.0 
2.3 
3.3 

5.7 

s)      1.0 

3.3 

5.3 

5.8 

P.    6.0 
1.7 
4.0 
2.0 
5.0 

4.7 

4.7 

P.    3.0 

3.3 

P.    4.7 

6.0 

3.0 

)       1.7 

)       1.0 

)        1.3 

P.  6.3 
6.0 
5.7 
5.0 

P.    3.7 

h      m       8 

5  25  14.654 
5  25  15.140 
5  26    7.893 
5  27  39.495 
5  30  22.682 

5  35  29.149 
5  37  37.572 
5  42  18.116 
5  43  31.148 
5  43  59.075 

5  44  34.231 
5  48  56.750 
5  51     5.603 

5  51  52.796 

6  1     0.407 

6    6  10.115 
6    7  56.186 
6    9  24.943 
6  16    0.217 
6  16    2.484 

6  21  24.035 
6  22    8.074 
6  23    7.733 
6  31    4.105 
6  36  51.379 

6  38  26.931 
6  40    4.840 
6  45  12.568 
6  46  15.674 
6  49  35.985 

6  50    4.592 
6  54    6.400 

6  57  17.760 

7  3  42.924 
7    3  44.679 

7     6  49.810 
7    9  43.346 
7  12  31.590 
7  13  15.280 
7  17  45.600 

7  18  54.487 
7  20  54.855 
7  27  15.739 
7  33  16.904 
7  38  16.699 

7  38  56.310 
7  46  20.155 
7  46  24.549 
7  46  27.523 
7  48  33.347 

■ 
+  3.9046 
+  18.6850 
+  3.0638 
+  8.6447 
+  3.0488 

+  8.1786 

—  0.3543 
+  8.8447 
+  4.1541 

—  1.0799 

+  0.1044 
+  3.8469 
+  4.4015 
+  4.0919 
+  3.4873 

+  6.6178 
+  3.6887 

—  19.45.35 
+  3.6315 
+  4.6867 

+  1.3303 
+  3.5631 

—  1.0798 
+  3.4674 
+  3.6936 

+  4.3394 
+  8.6437 
+  3.9<)08 
+30.0105 

—  4.8949 

—  1.9050 
+  8.3576 
+  3.6586 
+  8.4384 
+  4.1371 

+  18.9800 

—  0.4856 
+  0.0300 
+  3.5883 

—  1.1143 

+  6.3084 
+  3.8599 
+  3.8390 
+  3.1437 
+  3.6799 

—63.6095 
+  4.3895 
+  7.8940 
+  3.6805 

—  0.1773 

+  32°    6'2L54 
+  85    8    7.67 

-  0  23    7.01 

-  17  54  19.67 

-  1  16  34.87 

-  34    8  10.10 
+  111  11  20.54 
^     9  42  41.15 
+  39    6  48.17 
+  107  47  42.41 

-  65  46  42.85 
+     7  23    4,32 
+  44  56    3.21 
+  37  12  11.62 
+   14  46  51.80 

+  69  21  28.99 
+  22  32  20.36 
+  93  23  22.26 
+  22  34  16.98 
+  49  20  42.26 

-  52  37  59.35 
+  20  17     1.49 
+  107  19    2.73 
+   16  29  46.76 
+  25  14  37.76 

+  43  41  25.82 

-  16  33  33.19 
+  34     5  55.44 
+  87  13  25.37 

-  80  41  26.21 

+  104  42    7.98 

-  28  48  59.00 
+  20  44  16.17 

-  26  12  40.57 
+  39  30  25.14 

+  82  37  45.65 
~  70  18  42.04 
+  112  32  26.69 
+  22  11  34.67 
+  106  51  30.04 

+  68  41  55.47 
+     8  31  11.99 
+  32     8  22.86 
+     5  31     7.69 
+  28  18  10.48 

+  91     2  40.38 
+  47  51  41.03 
+  74  13  22.95 
+  27    3  44.89 
+  110     1  29.86 

+    3.050 
3.040 
2.948 
8.880 
8.586 

+    8.096 
1.631 
1.550 
1.477 
1.673 

+    1.389 
0.974 
0.769 

+    0.688 

—  0.119 

—  0.658 
0.710 
0.874 
1.581 
1.413 

—  1.861 
1.956 
1.644 
8.757 
3.885 

—  3.801 
4.696 
3.968 
4.113 
4.885 

—  4.481 
4.703 
4.979 
5.494 
5.487 

—  5.796 
5,887 
6.386 
6.317 
6.788 

—  6.806 
6.971 
7.530 
8.975 
8.395 

—  8.408 
8.994 
9.013 
9.008 

—  9.175 

•        Groombridge  944 
d  Orion  is  {var.)  . 
a  LeDoris  ... 

£  Orion  is  ... 

a  ColumbsB    •     • 
w  Draconis     .     • 
•     «  Orionis  .     • 

!s 

*     v  AurigSB  •     •     • 

ip^  Draconis     •    • 

•  d  Doradus      .     . 
a  Orionis  {^ar,) . 

•  /?  AurififSB  • 

.  S, 

*    0  AurigsB  •     •     • 

y  Orionis  ... 

88  Camelopardalis  (J 

•  71  Geminorum     . 
d  UrssB  Minoris  . 
fi  Geminorum     . 

*  ib^  AurififSB  .     •     • 

!s. 

a  Argus  {Canopus) 

•  V  Geminorum     . 

•  X  l^raconis     .     • 
Y  Geminorum     . 

•  e  Geminorum     . 

•  t!^  Aurisrse  . 

Is. 

t    a  Canis  Majoris  {Si 

•  0  Geminorum     . 
51  Cephei  (H.)     . 

•  C  MenssB   • 

ritu 

50  Draconis     .     • 
£  Canis  Majoris  . 

•  C  Geminorum  {var, 
.    d  Canis  Majoris  . 

*  63  AurifiTfiB  ... 

S. 
)    ' 

•  85  Camelopardalis 

•  ;^Volantis  {var.) 
d  Draconis     .     . 
d  Geminorum     . 
r  Draconis     .     • 

Piazzi  vii.  67    • 

•  0  Canis  Minoris  . 
a^ Geminorum  {Cas 

t    a  Canis  Min.  {Proc 
p  Geminorum  {Pol 

X  UrssB  Minoris  . 

•  86  Lyncis  .     .     . 

•  Groombridge  137^ 
^  Geminorum     • 

e  Draconis     .     . 

!s. 
!s. 

tor 
yon 
^ux 

.  S. 

!s. 

*  Apparent  right  aacensions  of  stars  marked  with  an  asterisk  are  given  after  those  of  standard  stars, 
t  Periodic  corrections  given  in  the  Appendix  are  still  to  be  applied  to  the  positions  of  Sirios  and  Prooyon. 
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FIXED  STARS,   1885. 


MEAN  PLACES  FOR  1885.0.    (January  0«.0-0*,531,  Washington.) 


Name  of  Star. 


tude. 


Sight  AsoensiozL 


Amnul 
Yiuiation. 


Declination. 


Annual 
Yariation. 


w^  Cancri  .... 
3  UrssB  Majoris  (H.) 
15  Argus  ( c )  .  • 
C^CaDcri  .  .  . 
p  Gancri    .     .     . 


«  Cephei  (jw.)    . 

30  Monocerotis     . 

0  Chamseleontis . 

17  Cancri    .     .     . 

Groombr.  3341 


ff  HydrsB  .  •  . 
Y  Cancri  .  .  . 
e  Hydrs  .  .  . 
<j*  Cancri  {mean) . 
t    UrssB  Majoris  . 

12  Year  Cat.  1879 
4^  UrssB  Majoris  • 
K  Cancri    .     •     » 


0  HydrflB 
P  Argus 


I  Argus  •  .  • 
a  Lyncis  .  .  . 
a  Cephei  .  .  . 
I  Draconis  (H.) . 
a  HydrsB  .     .     • 

d  UrssB  Majoris  • 
e  Urs8B  Majoris  . 
P  Cephei  {pr,)  . 
10  Leonie  Minoris 
o  Leonis  .    •    • 


*  C  ChamcBleontis . 
c  Leonis   .     .     . 

11  Cephei  •     .     • 
fi  Leonis   .     .     . 

*  19  Leonis  Minoris 

79  Draconis     •     . 

*  'K  Leonis  ... 

a  Leonis  {Regulus) 
33  Ursss  Majoris  • 

*  X  Urs8B  Majoris  . 

Y^  Leonis   .     .     • 

*  11  HydrsB  .     •     • 

*  p  Leonis  Minoris 

*  a  Antlis   .     .     . 
9  Draconis  (  H.) . 

p  Leonis  .     .     • 
336  Cephei  (B.)     . 

*  41  Leonis  Minoris 

7i   Argus  {var,)    . 
I  Leonis  *  .  . 


S. 


6.0 
5.7 
3.0 
4.7 
3.7 

4.3 
3.7 
4.7 
5.7 
6.3 

5.0 
4.3 
3.3 
5.7 
3.0 

6.0 
5.0 
5.0 
4.0 
1.5 

2.0 
3.3 
2.7 
4.3 
2.0 

4.7 
3.0 
3.0 
4.7 
3.7 

5.0 
3.0 
5.0 
4.0 
5.3 

6.3 
5.0 
1.3 
6.0 
3.3 

2.0 
4.0 
4.3 
4.0 
4.7 

4.0 
5.3 
5.7 
1-6 
5.3 


53  58.362 

1  21.575 

2  38.797 
5  36.965 


8  10  16.687 

8  12  44.558 
8  19  54.822 
8  24  4.155 
8  26  3.501 
8  30  29.754 

8  32  44.857 
8  36  37.827 
8  40  41.159 
8  47  13.611 
8  51  19.796 

8  52  46.365 

9  0  15.725 
9  1  3L110 
9  8  22.878 
9  11  56.021 

9  14  0.569 
9  14  2.801 
9  J  5  50.073 
9  20  36.695 
9  21  56.179 

9  24  17.703 

9  25  9.586 

9  27  10.331 

9  27  10.598 

9  35  0.747 

9  37  14.159 
9  39  19.355 
9  40  14.123 
9  46  13.328 
9  50  38.324 

9  51  25.986 

9  54    8.156 

10    2  14.825 

10    9  40.331 

10  10    9.460 

10  13  37.895 
10  20  31.768 
10  21  13.884 
10  21  53.382 
10  25  17.924 

10  26  45.362 
10  30  15.146 
10  37  9.728 
10  40  36.025 
10  43  12.751 


3.6378 
6.0543 
3.5544 
3.4469 
3.3588 

—  1.9158 
+  3.0001 

—  1.7030 
+  3.4789 

—  0.3169 

+  3.1461 

+  3.4811 

+  3.1831 

+  3.6744 

+  4.1353 

—  3.5351 
5.3608 
3.3563 
3.1364 
0.6793 

1.6013 
3.6703 
1.4369 
9.0339 
3.9493 


+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 

+  5.4083 
+  4.0436 
+  0.7956 
+  3.6954 
+  3.3073 

—  1.5495 
+  3.4159 
+  0.9037 
+  3.4339 
+  3.6969 

+  0.7313 

+  3.1747 

+  3.3011 

+  4.4358 

+  3.6413 


+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 


3.3155 
3.9005 
3.4879 
8.7387 
5.3751 

3.1645 
1.0789 
3.3715 
3.3135 
3.1589 


25  42  24.39 
68  48  39.30 
23  58  24.37 
17  59  35.11 
9  32  20.32 


+ 
+ 

+ 
+ 

+  102  38  7.40 

—  3  31  55.23 

—  77  6  46.67 
+  20  49  5L45 
+  107  51  28.77 


3  44  39.74 
21  52  52.27 

6  50  23.87 
31  0  50.70 
48  29  32.23 

99  52  46.60 
67  36  1.09 
11  7  49.31 
2  47  55.47 
69  14  36.81 

-  58  47  33.62 
+  34  52  40.57 
+  117  54  5.39 
+  81  49  59.11 

-  8  9  38.57 

+  70  20  5.09 
+  52  12  2.39 
+  109  56  38.70 
+  36  54  26.92 
+  10  24  53.68 

-  80  25  27.57 
+  24  18  11.41 
+  109  13  4.64 
+  26  32  52.89 
+  41  36  9.64 

+  106  50  30.01 
+  8  35  43.60 
+  12  31  43.72 
+  65  40  52.75 
+  43  29  16.50 

+  20  25  22.18 

-  16  14  59.46 
+  37  17  45.94 

-  30  28  58.73 
+  76  18  17.06 

+  9  53  52.71 
+  104  21  58.28 
+  23  47  24.38 

-  59  4  48.36 
+   11     9  12.28 


9.558 
10.138 
10.181 
10.584 
10.839 

11.005 
11.491 
11.770 
11.986 
13.333 

13.418 
13.707 
13.990 
13.390 
13.886 

13.695 
14.353 
14.377 
15.004 
14.803 

14.991 
15.011 
15.167 
15.414 
15.440 

- 15.540 
16.304 
15.753 
15.768 
16.311 

16.393 
16.414 
16.535 
16.785 
16.950 

17.011 
17.130 
17.465 
17.799 
17.863 

18.078 
18.303 
18.306 
18.311 
18.381 

18.435 
18.536 
18.733 

18.866 
.  18.967 


*  Apparent  right  aacenBions  of  stara  marked  with  an  aateriak  are  giyen  after  those  of  atandard  atara. 
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MEAN  PLACES  FOR  1885.0.     (January  0«.0-0*.531,  Washington.) 


Name  of  Star. 


taae. 


Sight  Asoension. 


Annual 
Yariation. 


Deolination. 


Yariation. 


•  d^  Chamseleontis  •     .     . 

t  Cephei   .     .     .     .  S.  P, 

•  46  Leonis  Minoris     .     . 

•  Groombridge  1706  . 
a  Urs8B  Majoris  .     .     . 

•  7j  Octantis      •     •     .     . 

•  /j^  Leonis 

•  ip  Ursae  Majoris  .  .  . 
d  Leonis 

•  V  Ursffi  Majoris  •     .     . 

d  Crateris 

o  Cephei  .     .     •     .  S.  P. 

r  Leonis 

X  Draconis     .... 

•  ^  Hydra 

u  Leonis 

r  Cephei   .     .     .     .  S.  P. 

•  X  UrssB  Majoris  .  .  . 
fi  Leonis 

Y  UrssB  Majoris  .     •     • 

Groombr.  4163      .  S.  P. 

•  JT  Virginis 

o  Virginis 

•  e  Corvi 

4  Draconis  (H.)  .     •    • 

Y  Corvi 

•  8  Canum  Yenaticorum 
/9  ChamsBleontis .  .  . 
17  Virginis      •     •     •     • 

•  6  UrssB  Minoris  .    •     • 


a^  Crucis 

•  ^«  Corvi 

•  fi  Canum  Venaticorum 

P  Corvi 

K  Draconis     •     •     .     . 

•  Y  Virginis  {mean)    •     . 
21  Cassiopese  .     .     •  S.  P. 

•  31  CoronsB  Borealis  .     • 
38*  Camelopardalis  (H.) . 

•  Y  CassiopesB  •     •     .  S.  P. 

a  Canum  Venaticorum 

•  43  Cephei  (H.)     .     .  S.  P. 

•  d  Muscse 

•  6  Virginis 

0  Virginis 

•  80  Canum  Venaticorum 

a  Ur8.Min.(PoZarM)S.P, 

a  Virginis  {Spica)  .     . 

•  K  Octantis 

38  CassiopecB  .     .     .  S.  P. 


5.0 
3.3 
4.0 
6.0 
2.0 

6.0 
6.0 
3.3 
2.3 
3.3 

3.3 
5.3 
5.0 
3.3 
4.0 

5.0 
3.3 
3.7 
2.0 
2.3 

7.0 
4.3 
4.0 
3.0 

4.7 

2.0 
5.3 
5.0 
3.3 
6.0 

LO 
2.3 
4.3 
2.3 
3.3 

2.7 
6.0 
5.0 

4.7 
2.0 

2.7 
4.3 
4.0 
2.7 
4.3 

4.7 
2.0 
1.0 
5.0 
6.3 


h   m   B 

10  44  41.278 
10  45  35.194 
10  46  52.710 
10  50  43.464 
10  56  37.395 


11 
11 
11 
11 
11 


0  4.590 

1  2.258 
3  11.701 
7  59.509 

12  16.063 


11  13  35.513 
11  13  54.451 
11  22  1.383 
11  24  33.860 
11  27  20.769 

11  31  3.646 
11  34  37.895 
11  39  58.522 
11  43  11.610 
11  47  46.751 


11  49  14. 
11  54  58.775 

11  59  21.051 

12  4  12.756 
12  6  48.349 

12  9  53.570 

12  10  21.712 

12  11  37.299 

12  14  1.357 

12  14  19.710 

12  20  11.741 
12  23  54.979 
12  28  16.817 
12  28  20.841 
12  28  34.261 

12  35  50.020 
12  38  3.948 
12  46  5.873 
12  48  17.515 
12  49  46.392 

12  50  38.882 
12  53  12.157 
12  54  22.463 

12  56  27.163 

13  3  59.745 

13  12  23.113 
13  16  36.670 
13  19  8.099 
13  22  31.369 
13  22  41.054 


+  0.61 18 
8.1808 
3.3707 
4.9839 

+  3.7511 

—  0.8880 

+  3.0688 

3.3950 

3.1988 

3.8587 

+  8.9960 
8.4481 
3.0868 
3.6863 
8.9488 

+  3.0718 
8.4181 
3.198] 
3.0643 
3.1837 

+  8.8611 
3.0758 
3.0577 
3.0790 
8.8913 

+  3.0791 

•      3.0831 

•  3.3981 

3.0685 

0.1110 

+  3.8745 
3.1080 
8.8604 
3.1409 
8.5948 

+  3.0381 
3.8503 
8.9306 
0.3838 
3.5758 

+  8.8168 
7.1738 
4.0870 
2.9880 
3.1008 

+  2.6973 

88.4630 

3.1538 

8.6016 

+  4.3713 


-79  56 
+  114  24 
+  34  50 
+  78  23 
+  62  22 


1.70 

15.73 

4.95 

9.35 

17.80 


83  58  31.45 
2  34  45.89 
45  7  19.14 
21  9  12.83 
33  43  17.94 


-  14  9  23.29 
+  112  31  3.11 
+  3  29  21.98 
+  69  57  56.32 

-  31  12  57.52: 

-  0  11  20.30 
+  103  0  34.40 
+  48  25  1.06 
+  15  12  53.44 
+  54  20  2.59 

+  106  13  46.75 
+  7  15  20.06 
+  9  22  18.21 

-  21  58  49.58 
+  78  15  19.09 

-  16  54  12.11 
+  41  18  1.78 

-  78  40  24.40 

-  0  1  39.70 
+  88  20  15.15 

-  62  27  41.96 

-  15  52  29.58 
41  58  56.77 
22  45  38.44 

+  70  25  19.90 

-  0  49  7.32 
+  105  38  26.70 
+  28  9  59.59 
+  84  2  16.74 
+  119  54  22.87 


+ 


+  38  56  22.50 
+  94  21  37.53 

-  70  55  40.73 
+  11  34  38.72 

-  4  55  29.34 

+  41  10  41.69 
+  91  18  16.18 

-  10  33  38.84 

-  85  11  43.70 
+  110  19  40.13 


19.008 
18.873 
19.889 
19.178 
19.358 

19.409 
19.483 
19.500 
19.688 
19.569 

-  19.460 
19.666 
19.800 
19.835 
19.884 

•  19.859 
80.074 
19.961 
80.118 
80.086 

•80.088 
80.088 
80.016 
80.041 
80.083 

-  80.019 
80.067 
20.000 
20.044 
19.941 

.  80.017 
80.087 
19.618 
19.965 
19.893 

- 19.815 
19.757 
19.665 
19.597 
19.569 

.  19.517 
19.515 
19.483 
19.488 
19.318 

.  19.041 
18.944 
18.908 
18.798 

-18.687 


*  Apparont  right  aaoenaionB  of  stars  marked  with  an  asterisk  are  given  after  those  of  standard  stars. 
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MEAN  PLACES  FOR  1885.0.     (January  0*.0-0*.531,  Washington 

.) 

Name  of  Star. 

Magni. 
tude. 

Bight  Asoenatoii. 

Amiiial 
Variation. 

DeoUnatlon. 

Annual 
Variation. 

C  Virginis .     •     •     ^ 

3.3 
5.0 
6.0 
2.0 
3.0 

4.0 
5.0 
1.0 
3.7 
3.3 

5.0 
4.3 
5.0 
5.0 
1.0 

4.0 
4.7 
4.0 
4.0 
3.7 

4.7 
1.0 
4.7 
5.3 
2.3 

2.3 
6.0 
2.0 
3.3 
3.0 

6.3 
2.0 
3.0 
6.0 
4.0 

3.0 
4.0 
2.0 
4.3 
2.3 

3.3 
4.3 
4.0 
2.3 
2.0 

5.3 
4.0 
6.3 
3.0 
5.7 

13  28  50.010 
13  29  39.656 
13  35  34.602 
13  43    0.554 
13  49  12.554 

13  53  37.804 
13  54    9.492 
13  55  42.772 

13  59  49.543 

14  1  16.612 

14    5    9.279 
14    6  45.719 
14    8  36.556 
14    9  18.651 
14  10  24.980 

14  12    0.695 
14  12  53.279 
14  19  35.852 
14  21  16.963 
14  26  52.486 

14  27  46.761 
14  31  48.822 
14  33  37.424 
14  34  33.436 
14  39  57.936 

14  44  31.016 
14  50  50.265 
14  51     2.991 
14  57  20.483 

14  57  36.877 

15  5  45.698 
15  10  49.146 
15  10  52.022 
15  16  56.119 
15  20    8.787 

15  20  55.086 
15  23     5.282 
15  29  49.159 
15  38  13.944 
15  38  36.229 

15  45     5.034 
15  48  11.218 
15  52  49.^60 
15  53  32.071 

15  58  45.069 

16  3  11.792 
16    5    8.627 
16     6    0.488 
16    8  19.165 
16  10  22.269 

+  3.0538 
+  2.6887 
+  3.1487 
+  8.3717 
H-  8.8568 

+  5.0087 
:j-  5.6617 
+  4.1741 
+  3.4068 
+  1.68:55 

+  8.7388 
+  3.1933 
-f  8.9385 

—  0.3896 
+  8.7348 

+  8.8830 
-f  3.8373 
-f  4.8564 
+   3.0448 
+  8.5878 

—  0.1955 
+  4.0488 
+  7.1634 
+  8.8344 
+  8.6814 

+  3.3089 
+  7.7017 

—  0.8356 
+  3.501 1 
+  8.8601 

+  7.3911 
-f  3.8813 
-f  2.4808 
+  18.9164 
+  8.8663 

—  0.1369 
+  8.4750 
+  8.5398 
+  6.8313 
-f  3.9513 

+  8.9808 

—  8.8604 
+  8.4831 
+  3.5380 
+  3.4808 

+  8.7409 
+  1.8811 
-f  0.1380 
+  3.1393 
+  8.2446 

O          /           // 

«     0    0  27.31 
+  37  46  18.52 

-  8    7  20.25 
+  49  53  14.86 
+   18  58  28.52 

+  108    8    9.36 

-  76  14  25  50 

-  59  49     3.33 

-  26    7  40.90 
+  64  55  32.22 

+  25  38  12.53 

-  9  44  16.76 

-  83    8  21.22 
+  78    5  16.58 
+   19  46  53.54 

+  46  37    0.14 
«    12  50  28.45 
+  113    6  56.01 
+  52  22  57.33 
+  30  52  35.80 

+  76  12  25.90 

-  60  21  45.70 

-  78  33  16.92 
+  44  54    4.00 
+  27^33  34.18 

-  15  33  47.66 
+  101     2  15.36 
+  74  37  31.64 
~  24  49  44.87 
+  40  50  40.43 

+  102  41  22.75 

-  8  57  28.43 
+  33  44  40.16 
~  84    4  42.02 
+  37  46  51.67 

+  72  14  35.52 
+  29  30    9.13 
+  27    6    8.20 
+  109     1  25.78 
+     6  47  17.02 

+     4  49  28.77 
+  78    8  51.81 
+  27  12  41.33 

-  22  17  36.35 

-  19  29  23.18 

-  78  24  10.26 
+  45  14  12.68 
+  68     6  47.63 

-  3  23  50.52 
+  34     9     2.46 

—  I8r586 
18.546 
18.898 
18.086 
18.180 

—  17.668 
17.610 
17.604 
17.515 
17.304 

—  17.810 
16.940 
16.986 
16.908 
18.893 

—  16.669 
16.748 
16.458 
16.770 
15.978 

—  16.011 
15.391 
15.788 
15.781 
15.354 

—  15.183 
14.789 
14.718 
14.373 
14.378 

—  13.767 
13.586 
13.597 
13.049 
18.798 

—  18.810 
18.608 
18.380 
11.579 
11.568 

—  11.067 
10.909 
10.686 
10.549 
10.160 

—  9.765 
9.593 
9.499 
9.^33 

—  9.870 

•  B.  A.C.4536    . 

•  m  Virginis.     .     . 
7j  Ursse  Majoris  . 
w  Dootis    •     •     • 

P. 

P. 

P. 
P. 

P. 

in) 

50  CassiopesB  .     • 
*    d  Anodis   ... 

S. 

fi  Centauri      •     . 
•   ic  Hydra)  .     .     . 

a  Dracogis     •     • 
•   d  Bootis    .     .     . 

•    K  Virginis  •     • 

•    d  Octantis. 

•  4  Ursae  Minoris  . 

a  Bootis  (-4rc/ttn«) 

•  X  Bootis     .     .     . 

•  X  Virginis .     • 

t  CassiopesB  .     • 
0  Bootis     .     •     « 

.  s. 

o  Bootis     .     .     • 

5  Ursae  Minoris  •     , 
a*  Centauri      •     . 
•    a  Aoodis   • 

•  33  Bootis     .     .     . 

€  Bootis     .     •     • 

a*  LibrsB     .     •     • 

•  47  Cephei  (H.)     . 

/9  UrsBB  Minoris  • 

•  y  Scorpii  .     .     • 
fi  Bootis     .     .     . 

48  Cephei  (H.)     • 
P  Libras    •     .     • 

.  s. 
.  s. 

•    d  Bootis     •     •     • 

•   p  Octantis.     •     • 

fi^  Bootis     .     .     . 

y^  UrsaB  Minoris  . 

•  /?  Coronas  Borealis 
a  Coronas  Borealis 

•  r  Camelop.  (H.)  . 

a  Serpentis    .     .     , 

c  Serpentis    .     .     , 
C  Ursae  Minoris  . 
e  Coronas  Borealis 
a  Scoroii  . 

!s. 

8  ^  Scoroii   ... 

•  (J^Apodis   .     .     . 

•  ^  Herculis      .     . 

Groombridge  232( 
d  Ophiuchi     .     . 

•  a  Coronas  Borealis  ( 

met 

*  Apparent  right  asceni 

ikm 

BOf 

Stan  ra 

arked  with  an  aaieria 

k  are  given  ai 

Eter  those  of  standard  at 

tars. 
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MEAN  PLACES  FOR  1885.0.     (January  0*.0-0^.531,  Washington 

.) 

Nome  of  star. 

Masni- 
tudeT 

Bight  Asoenaian. 

AimoAl 
VarUUon. 

BeoUnatirai. 

Annual 

•    Y  Apodis 

4.3 

h      m       8 

16  15  50.440 

+  8.9963 

_ 

78  38    8.40 

—    8.850 

T  lierculis      .     .     .     • 

3.3 

16  16  17.083 

+   1.8008 

+ 

46  35  15.21 

8.746 

•    i\  UrsaB  Minoris  .     .     . 

5.0 

16  20  52.566 

—  1.8216 

.+ 

76     1  11.76 

8.151 

a  Scorpii  {^Aniarts)     . 

1.3 

16  22  21.417 

+  3.6695 

26  10  32.66 

8.325 

17  Draconis     .... 

2.7 

16  22  26.225 

+  0.8055 

+  61  46  28.79 

8.227 

/9  Herculis     .... 

2.3 

16^25  16.589 

+  2.5773 

+ 

21  44  27.31 

—    8.073 

A  Draconis     •     .     .     • 

5.0 

16  28  12.854 

—  0.1368 

+ 

69     1    0.32 

7.797 

C  Ophiuchi     .... 

2.7 

16  30  49.608 

+  3.2987 

10  19  59.64 

7.586 

a  Trianguli  Australis  . 

2.0 

16  36  29.870 

+  6.2990 

-. 

68  48  51.80 

7.202 

H  Hercu  is      .     •     •     . 

3.3 

16  38  57.196 

+  2.0536 

+ 

39    8  29.41 

7.035 

a  Camelopardalis    .  S.  P* 

4.7 

16  42  37.197 

+  5.9220 

+  113  51  16.45 

—    6.641 

K  Ophiuchi     .... 

3.3 

16  52  13.518 

+  2.8372 

+ 

9  33  16.75 

5.850 

d  Herculis     .... 

5.0 

16  57  21.628 

+  2.2111 

+ 

33  44    7.49 

5.411 

*  Urs8B  Minoris  •     .     . 

4.3 

16  57  47.298 

—  6.3453 

+ 

82  13  29.14 

5.379 

•    -q  Ophiuchi     .... 

2.7 

17    3  46.961 

+  3.4367 

15  34  53.39 

4.761 

a*  Herculis  (rar.)     .     . 

3.5 

17     9  24.238 

+  2.733:) 

+ 

14  31  19.92 

—    4.365 

•   Tz  Herculis      .... 

3.0 

17  11     2.527 

+  2.0890 

+ 

36  56  21.46 

4.243 

•    0  Ophiuchi     .... 

3.3 

17  14  56.825 

+  3.6788 

24  53     1.13 

3.968 

I  Ophiuchi  (uar.)    .     . 

5.0 

17  19  20.847 

+  3.6587 

— 

24    4    6.01 

3.670 

•    d  Ar» 

4.0 

17  20  43.288 

+  5.4003 

— 

60  35  10.70 

3.561 

Groombr.  966  .     .  S.  P. 

6.3 

17  24  21.559 

+  7.9975 

+  105    2     5.77 

—    3.125 

•       Groombr.  944  .     .  S.  P. 

6.3 

17  25  15.140 

+  I8.62.')0 

+ 

94  51  52.33 

3.040 

y?  Draconis     .... 

2.7 

17  27  50.104 

+   1.3531 

+ 

52  23  12.41 

2.806 

a  Ophiuchi     .... 

2.0 

17  29  35.785 

+  2.7827 

+ 

12  38  40.34 

2.890 

•    I  Herculis     .... 

3.3 

17  36  13.217 

+   1.6965 

+ 

46    4    4.54 

2.089 

Of  Draconis     .... 

5.0 

17  37  37.572 

—  0.3543 

+ 

68  48  39.46 

—    1.631 

Ai  Herculis      .... 

3.3 

17  41  57.507 

+  2.3462 

+ 

27  47  18.64 

2.336 

ip  *  Draconis     .... 

4.3 

17  43  59.075 

—  1.0799 

+ 

72  12  17.59 

1.673 

•    0  Herculis      .... 

4.0 

17  52  18.534 

+  2.0550 

+ 

37  15  58.68 

0.654 

X  Draconis     .... 

2.3 

17  53  56.157 

+   1.3913 

+ 

51  30    9.74 

0.560 

j^*  Sagittarii     .... 

3.3 

17  58  25.229 

+  3.8514 

_ 

30  25  27.38 

—    0..357 

•    0  Herculis      .... 

4.0 

18     3     3.409 

+  2.3393 

+ 

28  44  50.19 

+  '  0.270 

2«  Camelop.  (H.) .     .  S.  P. 

4.7 

18     6  10.115 

+  6.6178 

+  110  38  31.01 

0.658 

fx  Sagittarii     .... 

4.0 

18    6  53.165 

+  3.5866 

.. 

21     5  15.96 

0.590 

^  Ursae  Minoris  .     •     • 

4.3 

18    9  24.943 

—19.4535 

+ 

86  36  37.74 

0.874 

ti  Serpentis    .... 

3.0 

18  15  21.564 

+  3.1022 

..^ 

2  55  39.05 

+    0.669 

•    X  Sagittarii     .... 

3.0 

18  20  52.405 

+  3.7027 

.. 

25  29    2.92 

1.614 

♦   X  Draconis     .... 

4.0 

18  23    7.733 

—  1.0792 

+ 

72  40  57.27 

1.644 

1  AquilsB 

4.3 

18  28  56.949 

+  3.2645 

8  19  24.88 

2.196 

•    C  Pavonis 

4.0 

18  29  35.530 

+  7.0310 

— 

71  31  25.72 

2.441 

a  LyrsB  (  Ytga  ) .     .     . 

1.0 

18  33    2.709 

+  2.0313 

+ 

38  40  37.55 

+    3.154 

<r  Octantis 

6.0 

18  33  29.952 

+  107.2660 

89  16  17.58 

2.J1O2 

/9  LyrsB  ( var^    .     .     . 

4.0 

18  45  50.066 

+  2.2142 

+ 

33  13  46.71 

3.967 

61  Cephei  (H.)     .     .  S.  P. 

5.3 

18  46  15.674 

+30.0105 

+ 

92  46  34.63 

4.113 

c  Sagittarii     .... 

2.3 

18  48    8.060 

+  3.7219 

26  26  18.26 

4.103 

50  Draconis     .... 

6.0 

18  50    4.592 

—  1.9056 

+ 

75  17  52.02 

+    4.421 

•    r  LyrsB      .     .     .     .     . 

3.3 

18  54  38.524 

+  2.2443 

+ 

32  31  56.68 

4.747 

C  Aquilae 

3.0 

19     0    7.481 

+  2.7561) 

+ 

13  41  35.79 

5.097 

•     c  LyrsB 

5.0 

19     3  11.920 

+  2.1412 

+ 

35  55  13.58 

5.469 

♦  25  Camelopardalis     .  S.  P. 

4.7 

19     6  49.810 

+  12.9800 

+ 

97  22  14.35 

+    5.796 

*  Apparent  right  asoenaions  of  stars  marked  with  an  asterisk  are  giren  after  those  of  standard  stan. 
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FIXED  STARS,  1885. 


MEAN  PLACES  FOR  1885.0.     (January  0«.0-0«.531,  Washington.) 


Name  of  Star. 


Kagni- 
tade. 


Bight  Ascenaioii. 


Annual 
Yariation. 


Declination. 


Annnal 
Yaiiation. 


d  Sagittarii    .  . 

0  LyrfiB     .     .  . 

d  Draconis     •  . 

r  Draconis     .  . 

Piazzi  vii.  67  . 

d  AquilsB  .     .     . 

/9  Cygni     .     .     . 

K  Aquilte  .     .     . 

/9  SagittSB  .     .     . 

k  UrssB  Minoris  . 

Y  Aquilee  •  .  . 
d  Cygni  .  ,  . 
a  Aquilee  (Allair) 

Groombr.  1374 
c  Pavonis .     .     . 


a 

r 

€ 


c  Draconis  •  . 

P  Aquilse  .  .  . 

Y  SagittsB  .  •  . 
c  Sagittarii  •  . 
T  Aquilae  .  .  . 

3  Urs8B  Majoris  (H 

0  Aquilee  .  •  . 
o*  Cygni  .  .  . 
a'Capricorni  .  . 
K  Cephei  (pr.)    . 

Pavonis  .  •  . 
Cygni  .  .  . 
Capricorni  .  . 
Delphini  .  . 
Groombridge  3241 

a  Delphini      •  . 

fi  Pavonis .     .  . 

a  Cygni     .     .  . 

^  Capricorni  ,  . 

c  Cygni     .     .  . 

fi  Aquarii .     .     . 
12  Year  Cat.  1879 

V  Cygni  .  .  . 
tf  *  UrssB  Majoris  . 

61*  Cygni     .     ,     . 

C  Cygni     .     .  . 

T  Cygni     .     .  . 

a  Cephei   .     .  . 

1  Pegasi  .  .  . 
C  Capricorni  .  . 

1  Draconis  (H.). 
d  UrssB  Majoris  . 
fi  Aquarii  .  .  . 
P  Cephei  {pr.)  . 
^  Aquarii  .     .     . 


P. 


P. 


5.0 
4.3 
3.0 
4.7 
6.0 

3.3 
3.0 
5.0 
4.3 
6.3 

3.0 
2.7 
1.3 
5.7 
4.0 

3.7 
4.0 
3.7 
5.0 
6.0 

5.7 
3.0 
4.3 
3.0 
4.3 

2.0 
2.3 
5.0 
4.0 
6.3 

3.7 
3.0 
1.7 
4.3 
2.7 

4.7 
6.0 
4.0 
5.0 
5.0 

3.0 
4.0 
2.7 
4.3 
4.0 

4.3 
4.7 
3.0 
3.0 
5.0 


h   m   8 

19  10  54.364 
19  12  22.555 
19  12  31.590 
19  17  45.600 
19  18  54.487 

19  19  42.002 
19  26  5.027 
19  30  42.259 
19  35  53.039 
19  38  56.310 

19  40  47.548 
19  41  22.869 
19  45  10.349 
19  46  24.549 
19  47  16.970 

19  48  33.347 
19  49  39.866 
19  53  38.584 
19  55  35.088 
19  58  31.364 


20 
20 


1  21.575 
5  22.235 
20  10  0.639 
20  11  40.420 
20  12  44.558 

20  16  33.054 
20  18  6.169 
20  20  44.313 
20  27  43.155 
20  30  29.754 

20  34  17.787 
20  34  35.070 
20  37  30.717 
20  39  17.043 
20  41  33.501 

20  46  27.055 
20  52  46.365 

20  52  53.164 

21  0  15.725 
21     1  44.547 

21  8  2.497 
21  10  12.063 
21  15  50.073 
21  16  46.072 
21  20    5.970 

21  20  36.695 

21  24  17.703 

21  25  30.290 

21  27  10.331 

21  31  37.801 


+  3.5126 
4-  2.0790 
+  0.0306 

—  1.1143 
+  6.3024 

+  3.0253 
+  2.4193 
4-  3.2291 
+  2.6955 
—63.6095 

+  2.8522 

+  1.8761 

+  2.9277 

4-  7.2940 

4-  7.0558 

—  0.1773 
2.9471 
2.6678 
3.6956 
2.9332 


+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 


6.0543 
3.0974 
1.8893 
3.3326 
1.9158 


4-  4.7867 
+  2.1536 
4-  3.4401 
4-  2.8672 

—  0.2169 

4-  2.7878 

4-  5.4792 

+  2.0443 

4-  3.5593 

4-  2.4274 

+  3.2402 

—  2.5351 
+  2.2340 
+  5.3608 
+  2.6830 

2.5494 
2.3932 
1.4369 
2,7721 
3.4334 


9.0339 
5.4082 
3.1621 
0.7956 
3.1983 


-  19  9  23.46 
4-  37  55  45.54 
4-  67  27  33.31 
4-  73  8  29.96 
+  111  18    4.53 


2  53  10.69 

27  43    7.40 

7  16  55.97 

17  12  36.46 

88  57  19.62 


+ 
+ 

+ 
+ 

4-  10  20  1,41 
4-  44  51  1.59 
4-  8  33  55.09 
4-105  46  37.05 

-  73  12  41.90 

+  69  58  30.14 
4-6  7  12.70 
4-  19  10  49.74 

-  28  1  42.81 
4-     6  57  14.61 

4-111  11  20.70 

-  1  9  42.96 
4-  46  23  34.41 

-  12  54  1.65 
4-  77  21  52.60 

-  57  6  7.79 
4-  39  53  20.28 

-  18  35  16.48 
4-  10  54  47.27 
4-  72    8  31.23 

4-  15  30  24.77 

-  66  36  53.29 
4-  44  52  10.99 

-  25  41  0.15 
4-  33  32  23.38 

-  9  24  51.08 
4-  80.  7  13.40 
4-  40  43  29.23 
4-112  23  58.91 
4.  38  11  3.50 

+  29  45  20.11 

4-  37  33  17.45 

+  62  5  54.61 

4.  19  18  46.52 

-  22  54  31.56 

4-  98  10  0.89 
4-109  39  54.91 
-64  35.71 
4.  70    3  21.30 

-  8  22    9.92 


4-  6.088 
6.229 
6.326 
6.782 
6.806 

4-  6.910 
7.348 
7,732 
8.119 
8.402 

4-  8.529 
8.620 
9.253 
9.013 
8.940 

4-    9.175 

8.742 
9579 
9.709 
9.922 

4-  10.128 
10.440 
10.778 
10.898 
11.005 

4-  11.163 
11.359 
11.538 
12.027 
12.222 

4-  12.507 
12.501 
12.714 
12.672 
13.327 

4-  13.274 
13.695 
13.714 
14.252 
17.518 

4-  14.601 
15.253 
15.167 
15.230 
15.387 

4-  15.414 
15.540 
15.650 
15.753 

+  15.960 


*  Apparent  right  aaoenaions  of  atan  marked  with  an  aateriak  are  given  after  those  of  standard  stars. 
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MEAN  PLACES  FOR  1885.0.     (January  0^.0-0*1.531,  Washington.) 


Name  of  Star. 


Hi 


ade. 


ta< 


Bight  Asoension. 


Annual 
Variation. 


DedJnation. 


Annual 
Yariation. 


•  74  Cygni 

•  ;i*  Octantis 

e  Pegasi 

11  Oephei 

•  w*  Cygni 

IJL  Capricorni  .... 

•  16  Pegasi 

79  Draconis.    .... 

a  Aquarii 

a  Gruis 

•  It  Pegasi 

•  o  Octantis      .... 
32  Urs8B  Majoris  .     .  S.  P. 

0  Aquarii  .     .     .     •     . 

•  Y  Aquarii .'.... 

It  Aquarii 

•  <r  Aquarii 

9  Draconis  (H.)  .     .  S.  P. 

•  a  LacertsB 

iq  Aquarii 

-326  Cephei  (B.)     .     .     . 

•  10  LacertsB      •     .     •     • 

•  p  Octantis 

C  Pegasi 

•  k  Pegasi 

t  Cephei 

X  Aquarii  ..... 

•  Groombr.  1706      .  S.  P. 
a  Pis.  Aus.  {Fomalhaut) 
a  Urs8B  Majoris  .     .  S.  P. 

•  o  Andromedse    .     .     . 
a  Pegasi  {Markah)  .     . 

•  <p  Aquarii 

o  Cephei 

•  T  Pegasi 

0  Piscium 

k  Draconis     .     .     .  S.  P. 

•  X  Andromedse    .     .     . 

i  Piscium 

Y  Cephei 

•  i  1  Aquarii 

•  d  Sculptoris   .... 

•  Y  ^  Octantis 

Groombridge  4163     . 
oi  Piscium 

•  33  Piscium 


5,0 
5.3 
2.3 
5.0 
4.3 

5.0 
5.3 
6.3 
3.0 
2.0 

4.0 
6.0 
6.0 
4.3 
3.3 

4.7 
5.0 
4.7 
4.0 
4.0 

5.3 
5.0 
4.7 
3.3 
4.0 

3.3 
4.0 
6.0 
1.3 
2.0 

3.7 
2.0 
4.3 
5.3 
4.7 

4.7 
3.3 
4.0 
4.3 
3.3 

5.0 
4.3 
5.3 
7.0 
4.0 

5.0 


21  32  20.404 
21  33  9.222 
21  38  32.292 
21  40  14.123 
21  42  32.715 

21  47  1.547 
21  47  49.782 
2l  51  25.986 

21  59  52.633 

22  0  58.856 


22 
22 
22 


4  52.836 
9  18.718 
9  40.331 
22  10  45.905 
22  15  42.957 

22  19  24.254 
22  24  33.573 
22  25  17.924 
22  26  33.264 
22  29  26.813 

22  30  15.146 
22  34  6.104 
22  34  13.999 
22  35  43.612 
22  40  59.533 

22  45  35.194 
22  46  36.906 
22  50  43.464 
22  51  17.656 
22  56  37.395 

22  56  37.849 

22  59  1.971 

23  8  22.014 
23  13  54.451 
23  14  56.727 

23  22  8.076 
23  24  33.880 
23  31  56.258 
23  34  2.134 
23  34  37.895 

23  38  14.214 
23  42  56.114 
23  45  18.884 
23  49  14.893 
23  53  24.380 

23  59  26.957 


-f  3.4012 
9.83()9 
3.9467 
0.9037 
3.3138 

+  3.3765 
3.7376 
0.7313 
3.0839 
3.8083 

+  3.6596 

13.3310 

4.4358 

3.1695 

3.1010 

+  3.0648 
3.1763 
5.3751 
3.4614 
3.0838 

+  1.0789 
3.6859 
6.5135 

3.9908 
3.8848 

+  3.1308 
3.1331 
4.9839 
3.3358 
3.7511 

+  3.7490 
3.9847 
3.1090 
2.4431 
3.9630 

+  3.04  JO 
3.6363 
3.9309 
3.0840 
3.4131 

+  3.1174 
3.1332 
3.7045 
2.8611 
3.0783 

+  3.0709 


39  53  49.40 
83  14  46.27 
9  20  53.50 
70  46  55.36 
48  46  40.05 


-  14  5  33.46 
+  25  23  3.85 
+  73  9  29.99 

-  0  52  41.31 

-  47  31  1.93 

+  32  36  51.46 

-  86  33  1.44 
+  114  19  7.25 

-  8  21  19.96 

-  1  57  59.53 

+  0  47  39.02 

-  11  15  57.88 
+  103  41  42.94 
+  49  41  29.12 

-  0  42  35.78 

+  75  38  1.72 
+  38  27  6.91 

-  81  59  0.71 
+  10  13  52.70 
+  22  57  38.46 

+  65  35  44.27 

-  8  11  28.47 
+  101  36  50.65 

-  30  13  53.27 
+  117  37  42.20 

41  42  28.57 
14  35  11.93 
6  40  7.43 
67  28  56.89 
23    6  39.09 


+  5  44  50.23 
+  110  2  3.68 
+  45  50  5.63 
+  50  10.98 
+  76  59  25.60 

-  18  54  54.25 

-  28  45  57.20 

-  82  39  28.55 
+  73  46  13.25 
+  6  13  35.77 

-  6  21  3.05 


+  16.043 
15.995 
16.347 
16.535 
16.536 

+  16.769 
16.810 
17.011 
17.348 
17.336 

+  17.673 
17.845 
17.799 
17.794 
18.033 

+  18.148 
18.311 
18.381 
18.410 
18.451 

+  18.536 
18.664 
18.667 
18.700 
18.869 

+  18.873 
19.070 
19.178 
18.988 
19.358 

+  19.383 
19.397 
19.355 
19.666 
19.653 

+  19.724 
19.8:)5 
19.470 
19.483 
80.074 

+  J  9.958 
19.855 
19.991 
30.033 
19.931 

+  30.144 


*  Apparent  right  oaoensioni  of  stars  marked  with  on  asterisk  are  given  after  those  of  standard  stars. 
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JANUARY,   1885. 


OIRCUMPOLAR  STARS 

h- 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Ursa)  Mi  none. 
{Polans.) 

51  Cephei  (Hbv.) 

d  Unas  MinoriB. 

X  Ursffi  Minoris. 

Mean 
8olar 
Date. 

Mean 
Solar 
Date. 

^ 

« 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Bight 
Aaotin- 
sion. 

Declina. 

tion 

North. 

Bight 
Ascen- 
Aion. 

Declina- 
tion 
North, 

Bight 
Ascen- 
sion. 

Declina. 

tion 
North, 

Bight 
Ascen- 
sion. 

Declina- 
tion 
North. 

Jan. 

h    m 

1  16 

+88  42 

Jan. 

h     m 

6  46 

+  87  13 

Jan. 

h    m 

•18    9 

+86  36 

Jan. 

h    m 

19  37 

+88  57 

0.3 

8 

75.06 

// 
2.0 

0.5 

43.12 

// 
14.9 

1.0 

1.26 

n 

44.6 

1.1 

s 
54.07 

34.0 

1.3 

74.13 

2.1 

1.5 

43.27 

15.2 

2.0 

1.23 

44.2 

2.1 

53.48 

33.7 

2.3 

73.15 

2.3 

2.5 

43.40 

15.6 

3.0 

1.22 

43.8 

3.1 

52.94 

33.4 

3.3 

72.13 

2.4 

3.5 

43.49 

15.9 

4.0 

1.23 

43.4 

4.0 

52.47 

33.1 

4.3 

71.08 

2.5 

4.5 

43.56 

16.3 

5.0 

1.26 

43.1 

5.0 

52.09 

32.7 

5.3 

70.04 

2.6 

5.5 

43.59 

16.6 

6.0 

1.31 

42.7 

6.0 

51.80 

32.4 

6.3 

69.02 

2.6 

6.5 

43.59 

17.0 

7.0 

1.40 

42.4 

7.0 

51.58 

32.0 

7.2 

68.04 

2.6 

7.5 

43.57 

17.3 

8.0 

1.49 

42.0 

6.0 

51.39 

31.7 

8.2 

67.13 

2.6 

8.5 

43.55 

17.6 

9.0 

1.58 

41.7 

9.0 

51.21 

31.4 

9.2 

66.23 

2.7 

9.5 

43.53 

17.9 

9.9 

1.65 

41.4 

10.0 

51.02 

31.L 

10.2 

65.38 

2.7 

10.5 

43.53 

18.2 

10.9 

1.72 

41.1 

11.0 

50.80 

30.8 

tt.2 

64.52 

2.7 

11.5 

43.54 

18.5 

11.9 

1.78 

40.8 

12.0 

50.56 

30.5 

12.2 

63.68 

2.8 

12.5 

43.56 

18.8 

12.9 

1.84 

40.5 

13.0 

50.29 

30.2 

13.2 

62.82 

2.8 

13.5 

43.58 

19.1 

13.9 

1.91 

40.2 

14.0 

50.01 

29.9 

14.2 

61.89 

2.8 

14.4 

43.60 

19.4 

14.9 

1.99 

39.9 

15.0 

49.74 

29.6 

15.2 

60.90 

2.9 

15.4 

43.61 

19.7 

15.9 

2.08 

39.5 

16.0 

49.51 

29.2 

16.2 

69.86 

2.9 

16.4 

43.59 

20.1 

16.9 

2.20 

39.2 

17.0 

49.35 

28.9 

17.2 

58.79 

2.9 

17.4 

43.53 

20.4 

17.9 

2.32 

38.8 

18.0 

49.26 

28.5 

18.2 

57.71 

2.9 

18.4 

43.45 

20.8 

18.9 

2.47 

38.5 

19.0 

49.25 

28.1 

19.2 

66.64 

2.9 

19.4 

43.34 

21.2 

19.9 

2.65 

38.1 

20.0 

49.32 

27.8 

20.2 

56.61 

2.8 

20.4 

43.20 

21.5 

20.9 

2.83 

37.8 

21.0 

49.44 

27.4 

21.2 

54.64 

2.8 

21.4 

43.00 

21.8 

21.9 

3.00 

37.5 

22.0 

49.60 

27.1 

22.2 

53.74 

2.7 

22.4 

42.91 

22.1 

22.9 

3.18 

37.3 

23.0 

49.75 

26.8 

23.2 

52.89 

2.6 

23.4 

42.78 

22.4 

83.9 

3.35 

37.0 

24.0 

49.87 

26.5 

24.2 

52.07 

2.6 

24.4 

42.67 

22.6 

24.9 

3.50 

36.7 

25.0 

49.96 

26.2 

25.2 

51.25 

2.5 

25.4 

42.57 

22.9 

25.9 

3.64 

36.5 

26.0 

50.01 

25.9 

26.2 

50.42 

2.5* 

26.4 

42.49 

23.2 

26.9 

3.79 

36.2 

27.0 

50.03 

25.6 

27.2 

49.56 

2.5 

27.4 

42.41 

23.5 

27.9 

3.94 

35.9 

28.0 

50.04 

25.3 

28.2 

46.65 

2.4 

28.4 

42.33 

23.8 

28.9 

4.09 

35.6 

29.0 

50.07 

25.0 

29.2 

47.69 

2.4 

29.4 

42.22 

24.1 

29.9 

4.27 

35.3 

30.0 

50.16 

24.6 

30.2 

46.69 

2.3 

30.4 

42.09 

24.4 

30.9 

4.46 

35.0 

31.0 

50.32 

24.3 

31.2 

45.67 

2.3 

31.4 

41.92 

24.7 

31.9 

4.69 

34.6 

32.0 

50.55 

23.9 

32.2 

44.65 

2.1 

32.4 

41.72 

25.1 

32.9 

4.94 

34.3 
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OIROUMPOLAR  STARS. 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Urse  Minoris. 
(PolariM,\ 

51  Ceph 

Bi  (Hev.) 

aUrsflBMinoriB. 

AUraeMinorlB. 

Mean 
Solar. 
Dote. 

\*  •"^ 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Bight 
Ascen- 
sion. 

Deollna. 

tlon 

Jforth. 

Biffht 
Ascen- 

Decllna. 

tion 

Korth, 

Biglit 
AsG€fn- 
slon. 

Deolina^ 

tion 

North. 

Eij^t 
Ascen- 
sion. 

Decllna. 

tion 

North, 

Feb. 

h    m 

1  16 

0         / 

+88  41 

Feb. 

h    m 

6  46 

+  87  13 

Feb. 

h    m 
18     9 

+86  36 

Feb. 

h    m 

19  37 

-{-mbi 

l.d 

44.65 

62.1 

1.4 

s 
41.72 

25.1 

1.9 

a 
4.94 

34^.3 

1.0 

50.55 

23.9 

2.2 

43.66 

62.0 

2.4 

41.48 

25.4 

2.9 

5.19 

34.0 

2.0 

50.87 

23.6 

3.2 

42.70 

61.9 

3.4 

41.23 

25.6 

3.9 

5.45 

33.8 

3.0 

61.27 

23.2 

4.3 

41.81 

61.7 

4.4 

40.97 

25.9 

4.9 

6.72 

33.6 

4.0 

51.72 

22.9 

5.2 

40.99 

61.6 

5.4 

40.70 

26.2 

5.9 

5.98 

33.4 

5.0 

52.19 

22.6 

6.2 

40.22 

61.4 

6.4 

40.45 

26.4 

6.9 

6.23 

33.1 

6.0 

52.65 

22.3 

7.2 

39.47 

61.3 

7.4 

40.21 

26.6 

7.9 

6.46 

32.9 

7.0 

53.10 

22.0 

8.2 

38.71 

61.1 

8.4 

40.00 

26.9 

8.9 

6.70 

32.7 

8.0 

53.52 

21.8 

9.2 

37.95 

61.0 

9.4 

39.79 

27.1 

9.9 

6.94 

32.5 

8.9 

53.91 

21.5 

10.2 

37.15 

60.9 

10.4 

39.58 

27.4 

10.9 

7.18 

32.2 

9.9 

54.28 

21.2 

lt.2 

36.31 

60.7 

11.4 

39.35 

27.7 

11.9 

7.44 

32.0 

10.9 

54.64 

20.9 

12.2 

35.43 

60.6 

12.4 

39.11 

27.9 

12.9 

7.70 

31.7 

11.9 

55.03 

20.6 

13.2 

34.51 

60.4 

13.4 

38.86 

28.2 

13.9 

7.99 

31.5 

12.9 

55.47 

20.3 

14.1 

33.59 

60.3 

14.4 

38.57 

28.5 

14.9 

8.29 

31.2 

13.9 

55.98 

19.9 

15.1 

32.68 

60.1 

15.4 

38.24 

28.8 

15.8 

8.61 

31.0 

14.9 

66.57 

19.6 

IG.l 

31.82 

59.8 

16.4 

37.89 

29.0 

16.8 

8.96 

30.8 

15.9 

57.24 

19.3 

17.1 

31.02 

59.6 

17.4 

37.53 

29.3 

17.8 

9.29 

30.6 

16.9 

57.97 

19.0 

18.] 

30.27 

59.4 

18.4 

37.17 

29.5 

18.8 

9.62 

30.4 

17.9 

58.74 

18.7 

19.1 

29.59 

59.2 

19.4 

36.83 

29.7 

19.8 

9.94 

30.3 

18.9 

59.50 

18.4 

20.1 

28.97 

68.9 

20.4 

36.49 

29.9 

20.8 

10.24 

30.1 

19.9 

60.25 

18.2 

21.1 

28.37 

58.7 

21.4 

36.18 

30.0 

21.8 

10.54 

30.0 

20.9 

60.97 

18.0 

22.1 

27.78 

58.5 

22.3 

35.89 

30.2 

22.8 

10.83 

29.8 

21.9 

61.63 

17.7 

23.1 

27.17 

58.3 

23.3 

35.61 

30.4 

23.8 

11.12 

29.6 

22.9 

62.26 

17.5 

24.1 

26.54 

58.1 

24.3 

35.33 

30.6 

24.8 

11.40 

29.5 

23.9 

62.86 

17.3 

25.1 

25.85 

58.0 

25.3 

35.04 

30.8 

25.8 

11.70 

29.3 

24.9 

63.46 

17.0 

26.1 

25.12 

57.8 

26.3 

34.72 

31.0 

26.8 

12.02 

29.1 

25.9 

64.10 

16.8 

27.1 

24.37 

57.5 

27.3 

34.38 

31.2 

27.8 

12.36 

28.9 

26.9 

64.80 

16.5 

28.1 

23.62 

57.3 

28.3 

34.00 

31.5 

28.8 

12.72 

28.8 

27.9 

65.57 

16.2 

29.1 

22.90 

57.0 

29.3 

33.60 

31.7 

29.8 

13.08 

28.6 

28.9 
29.9 

66.42 
07.34 

16.0 
15.7 
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CIRCUMPOTiAR  STARS. 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Sobu* 
Date. 

a  UrsiB  Minoris. 
(Polaris.) 

Mean 
Solar 
Date. 

51  Cephei  (Hkv.) 

Mean 
Solar 
Date. 

6  UrssB  Minoris. 

Mean 
SoUr 
Date. 

XUrsft  Minoris. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declin*. 

tlon 

North. 

Right 
Ascen- 
sion. 

Declina- 

tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Mar. 

h     m 

1  16 

O          / 

+88  41 

Mar. 

h     m 

6  46 

+  87  13 

Mar. 

h     m 

18    9 

+86  36 

Mar. 

h     m 

19  38 

+  88  57 

].] 

82!90 

ft 

57.0 

1.3 

33.60 

31.7 

1.8 

8 

13.08 

88.6 

1.9 

7.34 

15.7 

2.  J 

88.84 

56.7 

8.3 

33.17 

31.8 

8.8 

13.46 

28.5 

8.9 

8.32 

15.4 

3.1 

8I.G3 

56.5 

3.3 

33.74 

32.0 

3.8 

13.85 

28.4 

3.9 

9.33 

15.2 

4.1 

81.10 

56.1 

4.3 

38.30 

32.1 

4.8 

14.88 

28.3 

4.9 

10.33 

15.0 

5.1 

80.68 

55.9 

5.3 

31.87 

.^2.2 

5.8 

14.58 

28.3 

5,9 

11.31 

14.9 

6.1 

80.18 

55.6 

6.3 

31.47 

38.4 

6.8 

14.93 

28.2 

6.9 

12.25 

14.7 

7.1 

19.77 

55.3 

7.3 

31.09 

32.5 

7.8 

15.37 

28.2 

7.9 

13.15 

14.5 

8.1 

19.36 

55.1 

8.3 

30.78 

32.6 

8.8 

15.60 

28.1 

8.9 

14.02 

14.4 

9.1 

18.93 

54.8 

9.3 

30.36 

33.7 

9.8 

15.93 

28.0 

9.9 

14.88 

14.8 

10. 1 

18.46 

54.5 

10.3 

89.99 

38.8 

10.8 

16.87 

27.9 

10.9 

15.74 

14.0 

11.1 

17.95 

54.3 

11.3 

89.68 

33.0 

11.8 

10.63 

27.8 

11.9 

16.63 

13.8 

13.1 

17.48 

54.0 

18.3 

29.83 

33.1 

18.8 

16.97 

87.7 

13.9 

17.59 

13.6 

13.1 

16.88 

53.8 

13.3 

28.80 

33.8 

13.8 

17.34 

27.6 

13.9 

18.61 

13.4 

14.1 

16.35 

53.5 

14.3 

88.36 

33.4 

14.8 

17.74 

27.6 

14.9 

19.70 

13.8 

15.1 

15.86 

53.1 

15.3 

87.89 

33.5 

15.8 

18.14 

27.5 

15.9 

20.84 

13.0 

16.1 

15.48 

58.8 

16.3 

87.41 

33.6 

16.8 

18.55 

27.5 

16.9 

82.02 

12.8 

17.1 

15.05 

58.5 

17.3 

86.93 

33.7 

17.8 

18.94 

37.5 

17.8 

23.21 

18.7 

18.1 

14.76 

58.1 

18.3 

26.46 

33.7 

18.8 

19.38 

37.5 

18.8 

24.38 

18.6 

19.1 

14.53 

51.8 

19.3 

26.01 

33.8 

19.8 

19.69 

87.5 

19.8 

25.51 

13.5 

80.0 

14.35 

51.5 

80.3 

85.58 

33.8 

80.8 

20.04 

37.5 

80.8 

26.59 

13.4 

21.0 

14.19 

51.8 

81.3 

85.18 

33.8 

81.8 

20.38 

37.6 

81.8 

27.60 

13.3 

82.0 

14.03 

50.9 

88.3 

84.80 

33.8 

88.8 

20.71 

87.6 

32.8 

28.58 

18.8 

83.0 

13.84 

50.7 

83.3 

84.44 

33.9 

83.8 

21.04 

87.6 

23.8 

29.54 

18.1 

84.0 

13.60 

50.4 

84.3 

84.07 

33.9 

24.7 

21.37 

37.6 

24.8 

30.50 

18.0 

85.0 

13.33 

50.1 

86.3 

83.08 

34.0 

85.7 

21.71 

37.6 

25.8 

31.50 

11.8 

86.0 

13.05 

49.8 

86.3 

83.87 

34.0 

86.7 

22.07 

37.6 

26.8 

32.55 

11.7 

87.0 

18.76 

49.5 

87.3 

88.84 

34.1 

37.7 

22.45 

87.5 

27.8 

33.68 

11.6 

88.0 

18.48 

49.8 

88.3 

22.37 

34.8 

88.7 

22.84 

27.6 

28.8 

34.87 

11.5 

89.0 

12.85 

48.9 

39.3 

21.89 

34.8 

89.7 

23.23 

37.6 

29.8 

36.11 

11.4 

30.0 

18.08 

48.5 

30.8 

21.40 

34.8 

30.7 

23.63 

87.7 

30.8 

37.38 

11.3 

31.0 

11.99 

48.8 

31.2 

20.91 

34.8 

31.7 

84.08 

87.8 

31.8 

38.66 

11.8 

38.0 

11.96 

47.8 

38.8 

20.43 

34.1 

38.7 

84.40 

27.9 

32.8 

39.91 

11.3 

APRIL,   1885. 


305 
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CIRCUMPOLAR  STARS. 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  UrMB  MiDoriB. 
(Polaris.) 

51  Cephei  (Het.) 

dUnc 

Minoris. 

A  UrMB  Miooris. 

Mean 
Solar 
Date. 

V 

Mean 
Solar 

Mean 
Solar 
Date. 

Moan 
Solar 
Date. 

Right 
aion. 

Deolina. 

tion 

North. 

Right 

Asc^n- 

aion. 

Declina- 
tion 
NorUL 

Right 

Ancen- 

Bion. 

Declina- 
tion 
NortiL 

Right 
A  seen* 
aion. 

Declina- 
tion 
North, 

Apr. 

h    m 

1  16 

o        / 

+88  41 

Apr. 

h    m 

6  46 

+87  13 

Apr. 

h    m 

18    9 

+86  86' 

Apr. 

h    m 

19  38 

+88  57 

1.0 

11.96 

47.8 

1.9 

20.43 

34.1 

1.7 

24.40 

97.9 

1.8 

39!91 

It 

1J.9 

8.0 

11.98 

47.5 

2.2 

19.97 

34.1 

2.7 

24.76 

28X) 

2.8 

41.11 

11.2 

3.0 

12.04 

47.2 

3.2 

19.53 

34.0 

3.7 

25.10 

28.1 

3.8 

42.25 

11.2 

4.0 

12.12 

46.8 

4.2 

19.13 

34.0 

4.7 

25.43 

28.2 

4.8 

43.35 

11.2 

6.0 

12.18 

46.5 

5.2 

18.74 

*33.9 

6.7 

25.74 

98.3 

5.8 

44.41 

11.2 

6.0 

12.21 

46.3 

6.2 

18.35 

33.9 

6,7 

26.06 

28.4 

6.8 

45.45 

11.2 

7.0 

12.21 

46.0 

7.2 

17.96 

33.8 

7.7 

26.38 

28.4 

7.8 

46.50 

11.1 

8.0 

12.17 

45.7 

8,2 

17.56 

33.8 

8.7 

26.r3 

28.5 

8.8 

47.60 

11.0 

9.0 

12.11 

4514 

9.2 

17.14 

3.3.8 

9.7 

27.09 

28.6 

9.8 

48.76 

11.0 

10.0 

12.07 

45.1 

10.2 

16,70 

33.8 

10.7 

27.45 

28.7 

10.8 

49.97 

10.9 

11.0 

12.04 

44.7 

11.2 

16.25 

33,7 

11.7 

27.82 

28.8 

11.8 

51.23 

10.9 

12.0 

12.07 

44.4 

12.2 

15.78 

33.7 

12.7 

28.18 

98.9 

12.8 

52.53 

10.9 

13.0 

12.17 

44.0 

13.2 

15.31 

33.6 

J3.7 

28.55 

29.0 

13.8 

53.83 

10.9 

14.0 

12.34 

43.7 

14.2 

14.85 

33.5 

14.7 

28.90 

29.2 

14.8 

55.11 

11.0 

15.0 

12.58 

43.4 

15.2 

14.42 

33.4 

15.7 

29.22 

29.4 

15.8 

56.33 

11.0 

1G.0 

12.87 

43.0 

16.2 

14.01 

33.2 

16.7 

29.53 

29.6 

16.8 

57.50 

11.1 

17.0 

13.20 

42.7 

17.2. 

13.63 

33.1 

17.7 

29.82 

29.8 

17.8 

58.60 

11.2 

18.0 

13.53 

42.4 

18.2 

13.27 

33.0 

18.7 

30.10 

30.0 

18.8 

59.64 

11.3 

19.0 

1.3.84 

42.2 

19.2 

12.93 

32.8 

19,7 

30.37 

30.1 

19.8 

60.63 

11.3 

20.0 

14.12 

41.9 

20.2 

12.61 

32.7 

20.7 

30.64 

30.3 

20.8 

61.61 

11.4 

21.0 

14.35 

41.6 

21.2 

12.28 

32.6 

21.7 

30.91 

30.4 

91.8 

62.61 

11.4 

22.0 

14.56 

41.4 

22.2 

11.93 

32.5 

22.7 

31.19 

30.6 

92.7 

63.65 

11.5 

2:i.O 

14.76 

41.1 

2:).2 

11.55 

32.4 

23.7 

31.48 

30.7 

93.7 

64.75 

11.6 

24.0 

14.96 

40.8 

24.2 

11.16 

32.3 

24.7 

31.79 

30.9 

24.7 

65.90 

11.6 

24.9 

15.19 

40.5 

25.2 

10.76 

32.2 

25.7 

32.11 

31.1 

25.7 

67.09 

11.6 

25.9 

15.47 

40.2 

26.2 

10.34 

32.1 

26.7 

32.42 

31.3 

26.7 

68.30 

11.7 

26.9 

15.82 

39.9 

27.2 

9.92 

31.9 

27.7 

32.73 

31.5 

27.7 

69.51 

11.8 

27.9 

16.25 

39.5 

28.2 

9.51 

31.7 

28.7 

33.02 

31.8 

28.7 

70.70 

11.9 

28.9 

16.73 

39.2 

29.2 

9.12 

31.5 

29.6 

33.30 

32.0 

29.7 

71.84 

12.1 

29.9 

17.25 

38.9 

30.2 

8.77 

31.3 

30.6 

33..55 

32.3 

30.7 

72.93 

12.2 

30.9 

17.79 

38.7 

31.2 

8.44 

31.1 

31.6 

33.79 

32.6 

31.7 

73.95 

12.4 

31.9 

18.32 

38.4 

20 


306 


MAT,   1885. 


OIRCUMPOLAR  STARS. 

% 

APPAEENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Urae  Minoris. 

51  Cephei  (Hbv.) 

6  Urae  Minoria. 

AUnnMinoriB. 

Mean 
Solw 
Date. 

Mean 

Mean 

fiLnln.* 

Mean 
Solar 
Date. 

Bight 
Aaoen- 
■ion. 

DecUna- 

tion 

Iforth, 

oour 
Date. 

Bight 
Ascen- 
sion. 

Declina- 

tion 

North, 

Doiar 
Date. 

Bight 
Ascen- 
sion. 

Declina- 
tion 
North, 

Bight 
Ascen- 
sion. 

Declina- 
tion 
Nvnh, 

May 

h    m 

1  16 

+88  41 

May 

h    m 

6  46 

+87  13 

May 

h    m 
18     9 

+86  36' 

May 

h    m 

19  39 

+88  57 

1.9 

18.32 

38.4 

1.2 

s 
8.44 

// 
31.1 

1.6 

33.79 

32.6 

1.7 

13.95 

II 
12.4 

3.9 

18.83 

38.2 

2.2 

8.14 

30.9 

2.6 

34.02 

32.8 

2.7 

14.91 

12.5 

3.9 

19.30 

37.9 

3.2 

7.85 

30.7 

3.6 

34.23 

33.0 

3.7 

15.84 

12.7 

4.9 

19.74 

37.7 

4.2 

7.56 

30.5 

4.6 

34.44 

33.2 

4.7 

16.76 

12.8 

5.9 

20.14 

37.4 

5.2 

7.27 

30.3 

5.6 

34.66 

33.4 

5.7 

17.70 

12.9 

6.9 

20.52 

37.2 

6.2 

6.97 

30.2 

6.6 

34.90 

33.6 

6.7 

18.67 

13.0 

7.9 

20.92 

36.9. 

7.1 

6.65 

30.0 

7.6 

35.15 

33.9 

7.7 

19.69 

13.1 

8.9 

21.37 

36.7 

8.1 

6.32 

29.9 

8.6 

35.40 

34.1 

8.7 

20.75 

13.3 

9.9 

21.88 

36.4 

9.1 

5.96 

29.7 

9.6 

35.66 

34.3 

9.7 

21.85 

13.4 

10.9 

22.45 

36.1 

10.1 

5.61 

29.5 

10.6 

35.90 

34.6 

10.7 

22.95 

13.6 

11.9 

23.10 

35.8 

11.1 

5.27 

29.2 

11.6 

36.13 

34.9 

11.7 

24.04 

13.7 

12.9 

23.80 

35.6 

12.1 

4.94 

29.0 

12.6 

36.35 

35.2 

12.7 

25.08 

13.9 

13.9 

24.53 

35.4 

13.1 

4.65 

28.7 

13.6 

36.54 

35.5 

13.7 

26.05 

14.2 

14.9 

25.27 

35.1 

14.1 

4.38 

28.4 

14.6 

36.70 

35.8 

14.7 

26.95 

14.4 

15.9 

26.00 

35.0 

15.1 

4.16 

28.2 

16.6 

36.85 

36.1 

15.7 

27.77 

14.6 

16.9 

26.70 

34.8 

16.1 

3.96 

27.9 

16.6 

36.98 

36.4 

16.7 

28.52 

14.9 

17.9 

27.36 

34.6 

17.1 

3.78 

27.7 

17.6 

37.11 

36.6 

17.7 

29.23 

15.1 

18.9 

27.98 

34.4 

18.1 

3.60 

27.4 

18.6 

37.25 

36.9 

18.7 

29.94 

15.3 

19.9 

28.57 

34.3 

19.1 

3.41 

27.2 

19.6 

37.39 

37.1 

19.7 

30.68 

15.4 

90.9 

29.15 

34.1 

20.1 

3.20 

27.0 

20.6 

37.54 

37.4 

20.7 

31.46 

15.6 

91.9 

29.75 

33.9 

21.1 

2.97 

26.8 

21.6 

37.70 

37.7 

21.7 

32.29 

15.8 

92.9 

30.39 

33.6 

22.1 

2.73 

26.6 

22.6 

37.87 

37.9 

22.7 

33.16 

,     16.0 

93.9 

31.08 

33.4 

23.1 

2.47 

26.3 

23.6 

38.04 

38.2 

23.7 

34.06 

16.2 

94.9 

31.84 

33.2 

24.1 

2.21 

26.0 

24.6 

38.20 

38.5 

24.7 

34.95 

16.4 

95.9 

32.67 

33.0 

25.1 

1.97 

25.8 

25.6 

38.35 

38.9 

25.7 

35.89 

16.7 

96.9 

33.53 

32.8 

26.1 

1.74 

25.5 

26.6 

38.48. 

39.2 

26.7 

36.64 

17.0 

27.9 

34.41 

32.0 

27.1 

1.55 

25.1 

27.6 

38.58 

39.5 

27.7 

37.40 

17.2 

28.9 

35.29 

32.5 

28.1 

1.38 

24.8 

28.6 

38.66 

39.9 

28.7 

38.09 

17.5 

29.9 

36.16 

32.4 

29.1 

1.25 

24.5 

20.6 

88.74 

40.2 

29.6 

38.71 

17.8 

30.9 

36.99 

32.2 

30.1 

1.13 

24.2 

30.6 

38.80 

40.5 

30.6 

39.28 

18.1 

31.9 

37.76 

32.1 

31.1 

1.02 

24.0 

31.6 

38.86 

40.8 

31.6 

39.82 

18.3 

32.8 

38.48 

32.0 

32.1 

0.92 

23.7 

32.6 

38.93 

41.1 

32.6 

40.36 

18.6 
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• 

OIRCUMPOT.AR  STABS. 

^ 

APPAKENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINaTON. 

Mean 
Solar 
Date. 

a  Urae  Minorie. 
(Polaris,) 

Mean 
SoUr 
Date. 

51  Cephei  (Hsv.) 

Mean 
Solar 
Date. 

<!Un» 

Minorii. 

Mean 

AUn»Miiiorl8. 

Bight 
Asoen* 
aion. 

Deolinar 

tion 

North, 

Bight 
Aaoen- 
don. 

DecUn*- 

tion 

North. 

Bight 

Aacen- 

Bion. 

Declina- 
tion 
North, 

Doiar 
Date. 

Bight 
Aacen- 
•km. 

DeoUno- 

tion 

NvrtK 

Jane 

h    m 

1  16 

+  88  4l' 

June 

h    m 

645 

+87  13 

June 

h    m 

18    9 

+86  86 

June 

h    m 

19  89 

+88  67 

1.8 

38'!48 

32'0 

1.1 

60.92 

23.7 

1.6 

38.93 

1* 
41.1 

1.6 

4o'!36 

II 
18.6 

Q.8 

39.19 

31.9 

2.1 

60.81 

23.4 

2.6 

39.00 

41.4 

2.6 

40.93 

18.8 

3.8 

39.90 

31.7 

3.1 

60.68 

23.2 

3.6 

39.07 

41.7 

3.6 

41.54 

19.0 

4.8 

40.63 

31.6 

4.1 

60.54 

22.9 

4.6 

39.15 

41.9 

4.6 

42.18 

19.2 

5.8 

41.40 

31.4 

5.1 

60.38 

22.7 

5.6 

39.24 

42.2 

6.6 

42.85 

19.5 

6.8 

42.23 

31.3 

6.1 

60.22 

22.4 

6.6 

39.33 

42.6 

6.6 

43.53 

19.7 

7.8 

43.14 

31.1 

7.1 

60.07 

22.1 

7.6 

39.40 

42.9 

7.6 

44.20 

90.0 

8.8 

44.10 

31.0 

8.1 

59.93 

21.8 

8.5 

39.44 

43.3 

8.6 

44.83 

20.3 

9.8 

45.09 

30.9 

9.1 

59.83 

21.4 

9.5 

39.47 

43.6 

9.6 

45.39 

20.6 

10.8 

46.09 

30.8 

10.1 

59.75 

21.1 

10.5 

39.48 

44.0 

10.6 

45.87 

21.0 

11.8 

47.08 

30.8 

11.1 

59.72 

20.7 

11.5 

39.47 

44.3 

11.6 

46.28 

21.3 

12.8 

48.04 

30.7 

12.0 

59.71 

20.4 

12.5 

39.44 

44.7 

12.6 

46.61 

21.6 

13.8 

48.96 

30.7 

13.0 

59.72 

20.1 

13.5 

39.40 

45.0 

13.6 

46.88 

91.9 

14.8 

49.83 

30.6 

14.0 

59.74 

19.8 

14.5 

39.35 

45.3 

14.6 

47.13 

92.2 

15.8 

50.65 

30.6 

15.0 

59.75 

19.5 

15.5 

39.31 

45.6 

15.6 

47.39 

92.5 

16.8 

51.45 

30.6 

16.0 

59.75 

19.2 

16.5 

30.28 

45.9 

16.6 

47.68 

92.8 

17.8 

52.25 

30.5 

17,0 

59.74 

19.0 

17.5 

39.26 

46.1 

17.6 

48.01 

23.0 

18.8 

53.08 

30.4 

18.0 

59.71 

18.7 

18.5 

39.26 

46.4 

18.6 

48.39 

23.3 

19.8 

5.3.96 

30.4 

19.0 

50.67 

18.4 

19.5 

39.25 

46.7 

19.6 

48.80 

23.6 

30.8 

54.89 

30.3 

20.0 

59.62 

18.1 

20.5 

39.24 

47.1 

20.6 

49.21 

33.9 

QI.8 

55.87 

30.2 

21.0 

59.57 

17.8 

21.5 

39.23 

47.4 

21.6 

49.59 

94.2 

22.8 

56.90 

30.1 

22.0 

59.55 

17.4 

22.5 

39.20 

47.8 

22.6 

49.93 

24.6 

23.8 

57.95 

30.1 

23.0 

59.55 

17.1 

23.5 

39.13 

48.1 

23.6 

50.22 

24.9 

24.8 

59.00 

30.1 

24.0 

59.57 

16.8 

24.5 

39.04 

48.5 

24.6 

50.43 

25.3 

25.8 

60.03 

30.1 

25.0 

59.63 

16.4 

25.5 

38.95 

48.8 

25.6 

60.57 

25.6 

26.8 

61.02 

30.1 

26.0 

59.71 

16.1 

26.5 

38.84 

49.1 

26.6 

50.65 

26.0 

27.8 

61.96 

30.1 

27.0 

59.82 

15.8 

27.5 

38.72 

49.5 

27.6 

50.69 

96.3 

28.8 

62.85 

30.2 

28.0 

59.93 

15.5 

28.5 

38.60 

49.8 

28.6 

50.71 

96.6 

29.8 

63.69 

30.2 

29.0 

60.03 

15.2 

29.5 

38.49 

50.0 

29.6 

50.74 

26.9 

30.8 

64.51 

30.2 

30.0 

60.12 

14.9 

30.5 

38.39 

50.3 

30.6 

50.80 

27.2 

31.8 

65.34 

30.2 

31.0 

60.20 

14.6 

31.5 

38.30 

50.6 

31.6 

50.90 

97.5 
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CIRCUMPOLAR  STARS. 

APPARENT  PLACES  FOE  THE  UPPEB  TRANSIT  AT  WASHINGTON. 

a  Ursa  Minoris. 
(PolariM.'^ 

51  Cephoi  (Hit.) 

d  Vram  Minoris. 

;tUntt  Minoris. 

Meiiii 
Solar 
Date. 

Mean 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declinii- 

tion 

Nort/L 

ooin>r 
Bate. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
Korth. 

Right 
Ascen- 
sion. 

Declina- 
tion 
Jforlh, 

July 

h    m 
1  17 

+  88  41 

July 

h    m 

6  46 

+  87  13 

July 

h    m 

18    9 

+  86  36 

July 

h    m 

19  39 

+  88  57 

1.8 

5.34 

30.2 

1.0 

0.20 

14.6 

1.5 

38.30 

// 
60.6 

1.6 

50.90 

II 
27.5 

3.8 

6.20 

30.2 

2.0 

0.26 

14.4 

2.5 

38.21 

50.9 

2.5 

51.03 

27.8 

3.8 

7.12 

30.2 

3.0 

0.31 

14.1 

3.5 

38.13 

51.2 

3.5 

51.18 

28.1 

4.8. 

8.10 

30.2 

4.0 

0.36 

13.8 

4.5 

38.03 

51.5 

4.5 

51.33 

28.4 

5.9 

9.13 

30.2 

5.0 

0.43 

13.4 

5.5 

37.91 

51.8 

5.5 

51.45 

28.8 

6.8 

10.19 

30.3 

6.0 

0.61 

13.1 

6.5 

37,79 

52.2 

6.5 

51.50 

29.1 

7.7 

11.27 

30.3 

7.0 

0.63 

12.8 

7.5 

37.63 

52.5 

7.5 

51.48 

29.5 

8.7 

12.34 

30.4 

8.0 

0.78 

12.4 

8.5 

37.44 

52.9 

8.5 

51.38 

29.9 

9.7 

13.38 

30.5 

9.0 

0.97 

12.1 

9.5 

37.24 

53.2 

9.5 

51.20 

30.2 

10.7 

14.38 

30.6 

10.0 

1.18 

11.7 

10.5 

37,04 

6:5.5 

10.5 

50.94 

30.6 

11.7 

15.32 

30.7 

11.0 

1.42 

11.4 

11.5 

36.83 

53.8 

11.5 

50.64 

30.9 

12.7 

16.21 

30.8 

12.0 

1.64 

IKl 

12.4 

36.63 

54.0 

12.5 

50.35 

31.2 

13.7 

17.06 

30.9 

13.0 

1.85 

10.9 

13.4 

36.43 

54.3 

13.5 

50.08 

31.5 

14.7 

17.89 

31.0 

14.0 

2.05 

10.6 

14.4 

36.24 

54.5 

14.5 

49.85 

31.8 

15.7 

18.73 

31.1 

15.0 

2.23 

10.4 

15.4 

36.06 

54.8 

15.5 

49.66 

32.1 

16.7 

19.61 

31.2 

16.0 

2.40 

10.1 

16.4 

35.89 

55.0 

16.5 

49.50 

32.4 

17.7 

20.53 

31.3 

17.0 

2.56 

9.8 

17.4 

35.72 

55.3 

17.5 

49.36 

32.7 

18.7 

21.50 

31.3 

17.9 

2.72 

9.5 

18.4 

35.54 

55.6 

18.5 

49.22 

33.1 

19.7 

22.52 

31.4 

18.9 

2.89 

9.2 

19.4 

35.35 

55.9 

19.5 

49.04 

33.4 

S0.7 

23.56 

31.5 

19.9- 

3.07 

8.8 

20.4 

35.14 

£6,2 

20.5 

48.80 

33.8 

91.7 

24.60 

31.7 

20.9 

3.30 

8.5 

21.4 

34.91 

5().6 

21.5 

48.49 

34.1 

22.7 

25.62 

31.8 

21.9 

3.55 

8.2 

22.4 

34.65 

56.9 

22.5 

48.11 

34.5 

23.7 

26.61 

32.0 

22.9 

3.83 

7.9 

23.4 

34.39 

57.2 

23.5 

47.66 

34.9 

24.7 

27.53 

32.2 

23.9 

4.12 

7.6 

24.4 

34.11 

57.4 

24.5 

47.16 

35.2 

25.7 

28.39 

32.3 

24.9 

4.42 

7.3 

25.4 

33.84 

57.7 

2.5.5 

46.63 

35.5 

26.7 

29.21 

32.5 

25.9 

4.73 

7.0 

26.4 

33.57 

57.9 

20.5 

46.11 

35.8 

27.7 

-  30.00 

32.7 

26.9 

5.02 

6.8 

27.4 

33.31 

58.1 

27.5 

45.62 

36.1 

28.7 

30.78 

32.8 

27.9 

5.29 

6.6 

28.4 

33.06 

58.3 

28.5 

45.16 

36.4 

29.7 

31.57 

33.0 

28.9 

5.55 

6.3 

29.4 

32.82 

58.5 

29.5 

44.74 

36.7 

30.7 

32.40 

33.1 

29.9 

5.79 

6.1 

30.4 

32.59 

58.8 

30.5 

44.35 

36.9 

31.7 

33.28 

33.2 

.30.9. 

6.04 

5.8 

31.4 

32.35 

59.0 

31.5 

43.97 

37,2 

32.7 

34.21 

33.4 

31.9 
32.9 

6.29 
6.56 

5.5 
5.3 

32.4 

32.09 

59.3 

32.5 

43.57 

37.6 
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CIRCUMPOLAR  STARS. 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  UrsB  Minorifl. 

51  Cepht 

Bi  (Hbv.) 

6  UrsflB  MinoriB. 

XUfmb 

MinoriB. 

Mean 
SoUr 
Date. 

v* 

— / 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
SuUr 
Date. 

Eight 
Ascen- 
sion. 

Declina- 
tion 
North. 

KlRht 

Ascen- 
sion. 

Declina. 

tion 
North. 

Eight 
Ascen- 
sion. 

Declina- 

tion 
North. 

RlRht 
Ascen- 
sion. 

Declina- 

tion 
North. 

Aug. 

h-    m 

1  17 

o        / 

+88  41 

Aug. 

h    m 

6  46 

+87  12 

Aug. 

h    m 

18    9 

+86  86' 

Aug. 

h    m 

19  89 

+  88  67 

1.7 

34!21 

33.4 

1.9 

6.56 

// 
65.3 

1.4 

32.09 

59.3 

1.6 

a 
43.57 

37.6 

8.7 

35.17 

33.6 

2.9 

6.86 

65.0 

2.4 

31.81 

59.5 

2.5 

43.13 

37.9 

3.7 

36.15 

33.7 

3.9 

7.18 

64.6 

3.4 

31.52 

59.8 

3.5 

42,62 

38.3 

4.7 

37.13 

33.9 

4.9 

7.54 

64.3 

4.4 

31.20 

60.1 

4.5 

42.01 

38.6 

6.7 

38.09 

34.2 

5.9 

7.93 

64.1 

5.4 

30.87 

60.3 

6.5 

41.32 

38.9 

6.7 

39.00 

34.4 

6.9 

8.34 

63.8 

6.4 

30.52 

60.6 

6.5 

40.58 

39.3 

7.7 

39.85 

34.7 

7.9 

8.74 

63.6 

7.4 

30.17 

60.8 

7.5 

39.79 

39.6 

8.7 

40.64 

34.9 

8.9 

9.14 

63.4 

8.4 

29.81 

61.0 

8.5 

38.98 

39.9 

9.7 

41.38 

35.2 

9.9 

9.53 

63.1 

9.4 

29.47 

61.2 

9.5 

38.18 

40.2 

10.7 

42.09 

35.4 

10.9 

9.90 

62.9 

10.4 

29.14 

61.3 

10.4 

37.42 

40.4 

11.7 

42.80 

35.6 

11.9 

10.23 

62.7 

11.4 

28,84 

61.5 

11.4 

36.70 

40.7 

13.6 

43.52 

35.8 

12.9 

10.55 

62.5 

12.4 

28.54 

•      61.7 

12.4 

36.03 

41.0 

13.6 

44.28 

36.0 

13.9 

10.88 

62.3 

13.4 

28.23 

61.8 

13.4 

35.38 

41.2 

14.6 

45.08 

36.2 

14.9 

11.22 

62.0 

14.4 

27.92 

62.0 

14.4 

34.73 

41.5 

15.6 

45.92 

36.4 

15.9 

11.57 

61.8 

15.4 

27.61 

62.3 

16.4 

34.07 

41.8 

16.6 

46.80 

36.6 

16.9 

11.94 

61.5 

16.4 

27.28 

62.5 

16.4 

33.37 

42.2 

17.6 

47.68 

36.9 

17.9 

12.34 

61.3 

17.3 

26.93 

62.7 

17.4 

32.60 

42.5 

18.6 

48.55 

37.2 

18.9 

12.76 

61.0 

18.3 

26.55 

62.9 

18.4 

31.75 

42.8 

19.6 

49.38 

37.5 

19.9 

13.21 

60.8 

19.3 

26.17 

63.1 

19.4 

30.84 

43.1 

20.6 

50.16 

37.7 

20.9 

13.67 

60.6 

20.3 

25.79 

63.3 

20.4 

29.88 

43.4 

21.6 

50.86 

38.0 

21.8 

14.12 

60.4 

21.3 

25.40 

63.4 

31.4 

28.89 

43.7 

22.6 

51.51 

38.3 

22.8 

14.57 

60.2 

22.3 

25.01 

63.6 

22.4 

27.89 

43.9 

23.6 

52.12 

38.6 

23.8 

15.00 

60.1 

23.3 

24.64 

63.7 

23.4 

26.91 

44.2 

24.6 

52.70 

38.9 

24.8 

15.40 

59.9 

24.3 

24.28 

63.8 

24^ 

25.97 

44.4 

25.6 

53.27 

39.2 

25.8 

15.80 

69.8 

25.3 

23.93 

63.9 

25.4 

25.08 

44.6 

26.6 

53.87 

39.4 

26.8 

16.19 

69.6 

26.3 

23.58 

64.0 

26.4 

24.23 

44.8 

27.6 

54.52 

39.7 

27.8 

16.57 

59.4 

27.3 

23.24 

64.2 

27.4 

23.39 

45.1 

28.6 

55.21 

39.9 

28.8 

16.97 

59.2 

28.3 

22.89 

64.4 

28.4 

22.^ 

45.4 

29.6 

55.94 

40.2 

29.8 

17.39 

69.0 

29.3 

22.52 

64.5 

29.4 

21.68 

46.6 

30.6 

56.70 

40.5 

30.8 

17.85 

68.8 

30.3 

22.14 

64.6 

30.4 

20.75 

45.9 

31.6 

57.46 

40.8 

31.8 

18.32 

68.6 

31.3 

21.74 

64.8 

31.4 

19.75 

46.2 

32.6 

58.20 

41.1 

32.8 

18.82 

68.4 

32.3 

21.32 

65.0 

32.4 

18.67 

46.5 
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OIRCUMPOLAR  STARS, 

AFPABENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

aUnaMmoriB. 
{PolarU.) 

61  Cephei  (Hst.) 

d  Un»  Minorifl. 

AUnnMinoriB., 

Meui 
Solar 
Date. 

Meui 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Bight 

Asoen- 

sion. 

DecliBA. 

Hon 

North. 

DOIBr 

Date. 

Bight 
Asoen- 
aion. 

Deolina- 

tion 

North. 

Bight 

Aeoen- 

sioii. 

Dedina. 

tion 
North. 

Bight 
Aocen- 
•ion. 

Declina- 
tion 
Nvrtk. 

Sept. 

h    m 

1  17 

+88  41' 

Sept. 

h    m 

6  46 

+  87  12 

Sept. 

h    m 
18     9 

+m2ri 

Sept. 

h    m 

19  38 

+  88  57 

1.6 

58!20 

It 

41.1 

1.8 

18.82 

68'.4 

1.3 

21.32 

6.0 

1.4 

78.67 

46.5 

8.6 

58.90 

41.5 

2.8 

19.34 

68.2 

2.3 

20.89 

5.1 

2.4 

77.52 

46.7 

3.6 

59.53 

41.8 

3.8 

19.88 

58.1 

3.3 

20.45 

5.2 

3.4 

76.32 

47.0 

4.6 

60.10 

42.2 

4.8 

20.41 

67.9 

4.3 

20.02 

6.3 

4.4 

75.09 

47.2 

6.6 

60.60 

42.5 

5.8 

20.92 

57.8 

5.3 

19.59 

6.4 

6.4 

73.86 

47.4 

6.6 

61.07 

42.9 

6.8 

21.42 

57.7 

6.3 

19.17 

6.4 

6.4 

72.67 

47.6 

7.6 

61.52 

43.2 

7.8 

21.89 

57.6 

7.3 

18.77 

5.5 

7.4 

71.53 

47.8 

8.6 

61.96 

43.5 

8.8 

22.33 

67.5 

8.3 

18.38 

6.5 

8.4 

70.44 

48.0 

9.6 

62.42 

43.8 

9.8 

22.76 

57.4 

9.3 

18.00 

6.6 

9.4 

69.39 

48.2 

10.6 

62.94 

44.1 

10.8 

23.19 

67.2 

10.3 

17.62 

6.6 

10.4 

68.37 

48.4 

11.6 

63.50 

44.4 

11.8 

23.64 

57.1 

11.3 

17.24 

6.7 

11.4 

67.34 

48.6 

12.6 

64.09 

44.7 

12.8 

•  24.10 

66.9 

12.3 

16.64 

5.8 

12.4 

66.27 

48.8 

13.6 

64.68 

45.0 

13.8 

24.59 

66.8 

13.3 

16.43 

6.9 

13.4 

65.15 

49.0 

14.6 

65.27 

45.4 

14.8 

25.10 

66.6 

14.3 

16.01 

6.0 

14.4 

63.97 

49.3 

15.6 

65.64 

45.7 

15.8 

25.65 

66.5 

15.3 

15.57 

6.1 

15.4 

62.72 

49,5 

16.6 

66.35 

46.0 

16.8 

26.19 

66.4 

16.3 

15.12 

6.2 

16.3 

61.42 

49.7 

17.6 

66.78 

46.5 

17.8 

26.74 

66.3 

17.3 

14.67 

6.2 

17.3 

60.08 

49.9 

18.6 

67.15 

to.8 

18.8 

27.28 

56.2 

18.3 

14.22 

6.2 

18.3 

58.72 

50.0 

19.5 

67,47 

47.2 

19.8 

27.80 

56.2 

19.3 

13.79 

6.2 

19.3 

57.40 

60.2 

90.5 

67.75 

47.6 

20.8 

28.31 

66.1 

20.3 

13.37 

6.2 

20.3 

66.12 

60.3 

21.5 

68.02 

47.9 

21.8 

28.79 

66.1 

21.3 

12.97 

6.2 

21.3 

54,88 

60.4 

22.5 

68.30 

48.2 

22.8 

29.25 

56.0 

22.3 

12.58 

6.2 

22.3 

53.69 

60.6 

23.5 

68.61 

48.6 

23.8 

29.71 

56.0 

23.2 

12.19 

6.2 

23.3 

52.54 

60.7 

24.5 

68.96 

48.9 

24.8 

30.17 

66.9 

24.2 

11.81 

6.2 

24.3 

51.40 

50.8 

25.5 

69.36' 

49.2 

25.7 

30.65 

65.8 

25.2 

11.42 

6.2 

25.3 

50.26 

51.0 

26.5 

69.79 

49.6 

26.7 

31.16 

56.7 

26.2 

11.01 

6.3 

26.3 

49.07 

61.2 

27.5 

70.22 

49.9 

27.7 

31.68 

65.6 

27,2 

10.59 

6.3 

27.3 

47.81 

51.3 

28.5 

70.63 

50.3 

28.7 

32.24 

66.5 

28.2 

10.14 

6.3 

28.3 

46.48 

61.5 

29.5 

71.01 

60.7 

29.7 

32.82 

65.5 

29.2 

9.68 

6.3 

29.3 

45.08 

51.7 

30.5 

71.33 

61.1 

30.7 

33.41 

65.4 

30.2 

9.22 

6.3 

30.3 

43.63 

51.8 

31.5 

71.58 

51.5 

31.7 

34.00 

65.4 

31.2 

8.76 

6.3 

31.3 

42.15 

51.9 
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OIEOUMPOLAR  STARS. 

APPABENT  PLACES  FOE  THE  UPPER  TRANSIT  AT  WAJ3HINGT0N. 

Mean 
Solar 
Date. 

a  UrMB  Minorie. 
(Polaris.) 

Mean 
Solar 
Date. 

51  Ceph 

Bi  (HST.) 

Mean 
Solar 
Date. 

6  Urse  Minoris. 

Mean 
Solar 
Date. 

AUruBMinorlB. 

Bight 

Ascen- 

Bian. 

Bedina. 

tion 

Korth, 

Eii^t 
Ascen- 
sion. 

Decline. 

tion 

North, 

Sight 
Ascen- 
sion. 

Declina. 

tion 

North, 

Bight 
Ascen- 
sion. 

Declina. 

tion 

North, 

Oct. 

h    m 
1  18 

+  88  41 

Oct. 

h     m 

6  46 

O          1 

+87  12 

Oct 

h    m 
18     8 

+  86  37' 

Oct. 

h    m 

19  87 

+88  57 

1.5 

11.58 

6T.5 

1.7 

34'!oO 

It 

65.4 

1.8 

68.76 

6.3 

1.3 

8 

108.16 

6r.9 

8.5 

11.77 

51.9 

8.7 

34.56 

66.4 

8.8 

68.30 

6.8 

3.3 

100.67 

68.0 

3.5 

11.90 

58.3 

3.7 

35.10 

65.4 

3.8 

67.86 

6.1 

3.3 

99.88 

63.1 

4.5 

18.00 

68.7 

4.7 

36.64 

65.4 

4.8 

67.44 

6.0 

4.3 

97.88 

63.3 

6.5 

18.10 

63.1 

6.7 

36.13 

65.5 

6.8 

67.08 

6.0 

6.3 

96.49 

68.8 

6.5 

18.81 

63.4 

6.7 

36.61 

65.6 

6.8 

66.63 

5.9 

6.3 

95.80 

53.3 

7.5 

18.35 

53.8 

7.7 

37.09 

55.5 

7.8 

66.84 

5.8 

7.3 

93.95 

58.4 

8.5 

18.58 

54.1 

8.7 

37.57 

65.5 

8.8 

65.85 

6.8 

8.3 

98.71 

63.6 

9.5 

18.73 

64.6 

9.7 

38.06 

65.4 

9.8 

65.46 

5.7 

9.3 

91.45 

63.6 

10.5 

18.96 

64.8 

10.7 

38.56 

55.4 

10.8 

65.06 

6.7 

10.3 

90.16 

68.7 

11.5 

13.19 

55.8 

11.7 

39.09 

65.4 

11.8 

64.64 

6.7 

11.3 

88.88 

68.8 

18.5 

13.40 

55.6 

18.7 

39.65 

55.4 

18.8 

64.81 

6.6 

18.3 

87.43 

63.9 

13.5 

13.56 

66.0 

13.7 

40.88 

65.4 

13.8 

63.77 

6.6 

13.3 

85.99 

63.0 

14.5 

13.66 

56.4 

14.7 

40.79 

55.4 

14.8 

63.33 

5.5 

14.3 

84.50 

63.1 

15.5 

13.67 

56.8 

15.7 

41.35 

65.4 

15.8 

68.90 

6.3 

16.3 

83.00 

63.1 

16.5 

13.68 

67.8 

16.7 

41.90 

65.5 

16.8 

68.48 

6.8 

16.3 

81.68 

63.1 

17.5 

13.53 

57.6 

17.7 

48.48 

65.6 

17,8 

68.07 

6.1 

17.3 

80.08 

63.1 

18.5 

13.43 

58.0 

18.7 

48.98 

55.7 

18.8 

61.68 

4.9 

18.3 

78.69 

53.1 

19.5 

13.30 

58.3 

19.7 

43.39 

55.8 

19.8 

61.30 

4.8 

19.3 

77.36 

53.1 

80.5 

13.80 

58.7 

80.7 

43.85 

65.9 

80.8 

60.94 

4.6 

80.3 

76.07 

63.1 

81.5 

13.14 

69.0 

81.7 

44.31 

65.9 

81.8 

60.59 

4.5 

31.8 

74.88 

63.1 

88.5 

13.13 

59.3 

88.7 

44.77 

56.0 

38.8 

60.83 

4.4 

88.8 

73.58 

63.1 

83.5 

13.16 

59.7 

83.7 

45.85 

56.0 

83.8 

59.85 

4.3 

33.8 

78.31 

63.1 

84.5 

13.19 

60.0 

84.7 

45.76 

56.0 

84.8 

69.47 

4.8 

84.3 

71.00 

63.8 

85.4 

13.88 

60,4 

85.7 

46.30 

56.1 

85.8 

59.07 

4.1 

85.8 

69.63 

63.3 

86.4 

13.81 

60.8 

86.7 

46.86 

66.1 

86.8 

68.65 

3.9 

86.8 

68.19 

63.8 

87.4 

13.15 

61.8 

87.7 

47.48 

66.8 

87.8 

68.83 

3.8 

87.8 

66.70 

53.8 

88.4 

13.03 

61.6 

88.7 

47.99 

66.3 

88.8 

67.81 

3.6 

88.8 

65.18 

63.8 

89.4 

18.84 

68.1 

89.7 

48.54 

66.4 

89.8 

57.40 

3.4 

89.8 

63.66 

53.8 

30.4 

18.59 

68.4 

30.7 

49.08 

66.6 

30.1 

67.01 

3.8 

30.8 

68.16 

63.8 

31.4 

18.89 

68.8 

31.7 

49.58 

66.8 

31.1 

66.64 

3.0 

31.8 

60.71 

63.1 

38.4 

11.97 

63.8 

38.7 

60.06 

56.9 

38.1 

56.88 

8.8 

38.3 

69.33 

63.0 
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CIRCUMPOLAR  STARS. 

- 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Ursa  Minoris. 
(PoUris.) 

51  Cephei  (Hkv.) 

d  UrsB  Minoris. 

A  Urstt  Minoris. 

Mean 
Solar 
Dttto. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Bight 
Ascen. 
slon. 

Declbm. 

tion 

North. 

Bight 
Ascen- 
sion. 

Declina- 
tion 
North. 

Bight 
Aiicen- 

Deolina. 

tion 
Nwth. 

sion. 

Declinft. 

tion 

NvrOi. 

Nov. 

h    m 

1  17 

+  88  42' 

Nov. 

h    m 

6  46 

+87  12 

Nov. 

h    m 
18     8 

+86  36 

Nov. 

h    m 

19  87 

+  88  57 

1.4 

71.97 

3.2 

1.7 

50.06 

// 
56.9 

1.1 

56.28 

It 
62.8 

1.2 

59!33 

It 
53.0 

3.4 

71.66 

3.5 

2.7 

50.51 

57.0 

2.1 

55.94 

62.6 

2.2 

58.03 

53.0 

3.4 

71.38 

3.9 

3.7 

50.94 

57.2 

3.1 

55.62 

62.4 

3.2 

56.77 

52.9 

4.4 

71.13 

4.2 

4.6 

51.37 

57.3 

4.1 

55.30 

62.2 

4.2 

55.54 

52.8 

6.4 

70.92 

4.5 

5.6 

51.80 

57.4 

5.1 

54.98 

62.0 

5.2 

54.32 

52.8 

6.4 

70.74 

4.8 

6.6 

52.25 

57.5 

6.1 

54.66 

61.9 

6.2 

53.08 

52.7 

7.4 

70.56 

5.2 

7.6 

52.71 

57.6 

7.1 

54.33 

61.7 

7.2 

51.80 

52.7 

8.4 

70.36 

5.5 

8.6 

53.20 

57.7 

8.1 

53.97 

61.5 

8.2 

50.48 

52.7 

9.4 

70.12 

5.9 

9.6 

53.71 

57.9 

9.1 

53.61 

61.3 

9.2 

49.12 

52.6 

10.4 

69.82 

6.3 

10.6 

54.21 

58.0 

10. 1 

53.25 

61.1 

10.2 

47.71 

52.5 

11.4 

69.46 

6.6 

11.6 

54.70 

58.2 

11.1 

52.90 

60.9 

11.2 

46.29 

52.5 

12.4 

69.02 

7.0 

12.6 

55.18 

58.4 

12.1 

52.56 

60.6 

12.2 

44.88 

52.3 

13.4 

68.53 

7.4 

13.6 

55.64 

58.6 

13.1 

52.24 

60.4 

13.2 

43.52 

52.2 

14.4 

68.00 

7.7 

14.6 

56.07 

58.8 

14.1 

51.93 

60.1 

14.2 

42.22 

52.0 

15.4 

67.47 

8.0 

15.6 

56.47 

59.0 

15.1 

51.65 

59.8 

15.2 

40.98 

51.9 

16.4 

66.95 

8.3 

16.6 

56.85 

59.3 

16.1 

51.38 

59.5 

16.2 

39.81 

51.8 

17.4 

66.48 

8.6 

17.6 

57.22 

59.5 

17.1 

51.12 

59.3 

17.2 

38.68 

51.6 

18.4 

66.04 

8.9 

18.6 

57.58 

59.6 

18.1 

50.87 

59.0 

18.2 

37.58 

51.5 

19.4 

65.63 

9.2 

19.6 

57.96 

59.8 

19.1 

50.61 

58.8 

19.2 

36.48 

51.3 

20.4 

65.25 

9.5 

20.6 

58.37 

60.0 

20.1 

50.34 

58.6 

20.2 

35.35 

51.2 

21.4 

64.87 

9.8 

21.6 

58.78 

60.1 

21.1 

50.06 

58.4 

21.2 

34.18 

51.1 

22.4 

64.47 

10.1 

22.6 

59.22 

60.3 

22.1 

49.76 

58.1 

22.2 

32.95 

51.0 

23.4 

64.03 

10.5 

23.6 

59.68 

60.5 

23.1 

49.46 

57.9 

23.2 

31.67 

50.9 

24.4 

63.53 

10.8 

24.6 

60.14 

60.7 

24.1 

49.16 

57.6 

24.2 

30.36 

50.7 

25.4 

62.95 

11.2 

25.6 

60.58 

61.0 

25.1 

48.87 

67.3 

25.2 

29.03 

50.6 

26.4 

62.31 

11.5 

26.6 

61.00 

61.2 

26.1 

48.59 

57.0 

26.2 

27.73 

50.4 

27.4 

61.63 

11.8 

27.6 

61.38 

61.5 

27.1 

48.33 

56.7 

27.2 

26.50 

50.2 

28.4 

60.92 

12.1 

28.6 

61.74 

61.8 

28.1 

48.10 

56.3 

28.1 

25.34 

50.0 

29.4 

60.21 

12.4 

29.6 

62.06 

62.0 

29.1 

47.89 

66.0 

29.1 

24.25 

49.8 

30.3 

59.52 

12.6 

30.6 

62.37 

62.3 

30.1 

47.70 

55.7 

30.1 

23.23 

49.5 

31.3 

58.87 

12.9 

31.6 

62.66 

62.5 

31.1 

47.51 

55.4 

31.1 

22.26 

49.3 

DECEMBER,   1885. 


313 


CIRCUMPOLAR  STARS. 

APPARENT  PLACES  FOE  THE  UPPEB  TRANSIT  AT  WASHINGTON. 

a  Uras  Minoris. 

61  Cephei  (Hiev.) 

dVnm 

Minoris. 

A  Uras  Minoria. 

Mean 
Solar 
Date. 

• 

f 

Mean 
Solsir 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Bight 
Aaoen- 
aion. 

Declina. 

tion 

North. 

Bight 

.Aecen- 

aion. 

Declina. 

tion 
North, 

Bight 
Ancen- 
aion. 

Declina- 
tion 
North. 

Eight 

Aacen^ 

aion. 

Declina. 

tion 

North. 

Dec. 

h     m 

1  17 

+88  42' 

D6C. 

h    m 

6  47 

+87  13 

Deo. 

h    m 

18    8 

+86  86' 

Dec 

h    m 

19  36 

+  88  57 

1.3 

58*87 

12.9 

1.6 

2.66 

2.5 

1.1 

47.51 

55'.4 

1.1 

82!26 

49.3 

3.3 

58.25 

13.1 

2.6 

2.95 

2.8 

2.1 

47.33 

55.1 

2.1 

81.32 

49.1 

3.3 

57.67 

13.3 

.3.6 

3.25 

3.0 

3.1 

47.15 

54.8 

3.1 

80.38 

49.0 

4.3 

67.10 

13.6 

4.6 

3.67 

3.2 

4.1 

46.96 

64.6 

4.1 

79.42 

48.8 

5.3 

66.53 

13.8 

5.6 

3.91 

3.5 

5.0 

46.76 

64.3 

6.1 

7a42 

48.6 

6.3 

55.94 

14.1 

6.6 

4.25 

3.7 

6.0 

46.56 

54.0 

6.1 

77.37 

48.4 

7.3 

55.29 

14.4 

7.6 

4.60 

4.0 

7.0 

46.35 

53.7 

7.1 

76.29 

48.2 

8.3 

54.67 

14.7 

8.6 

4.94 

4.2 

8,0 

46.15 

53.4 

8.1 

75.21 

48.0 

9.3 

53.79 

14.9 

9.5 

5.27 

4.5 

9.0 

45.96 

63.1 

9.1 

74.14 

47.8 

10.3 

52.96 

15.2 

10.5 

5.58 

4.8 

10.0 

45.79 

52.7 

10.1 

73.12 

47.5 

11.3 

52.09 

15.4 

11.5 

6.85 

5.1 

11.0 

45.63 

52.4 

11.1 

72.16 

47.2 

12.3 

61.21 

15.6 

12.6 

6.08 

5.5 

12.0 

45.50 

62.0 

12.1 

71.26 

46.9 

13.3 

50.33 

15.8 

13.5 

6.29 

5.8 

13.0 

45.39 

61.6 

13.1 

70.45 

46.6 

14.3 

49.47 

16.0 

14.5 

6.48 

6.1 

14.0 

45.29 

61.3 

14.1 

69.69 

46.4 

15.3 

48.67 

16.1 

15.5 

6.68 

6.4 

15.0 

45.21 

61.0 

15.1 

68.98 

46.1 

16.3 

47.92 

16.3 

16.6 

6.87 

6.6 

16.0 

46.12 

60.7 

16.1 

68.28 

46.8 

17.3 

47.19 

16.5 

17.5 

7.07 

6.9 

17.0 

45.02 

50.4 

17.1 

67.59 

45.6 

18.3 

46.48 

16.7 

18.5 

7.29 

7.2 

18.0 

44.92 

50.1 

18.1 

66.87 

45.4 

19.3 

45.77 

16.9 

19.6 

7.53 

7.4 

19.0 

44.81 

49.8 

19.1 

66.10 

45.1 

20.3 

46.03 

17.1 

20.5 

7.79 

7.7 

20.0 

44.68 

49.6 

20.1 

65.28 

44.9 

21.3 

44.24 

17.3 

21.5 

8.05 

8.0 

21.0 

44.56 

49.1 

21.1 

64.43 

44.6 

22.3 

43.39 

17.6 

22.5 

8.30 

8.3 

22.0 

44.45 

48.8 

22.1 

63.57 

44.4 

23.3 

42.48 

17.7 

23.5 

8.52 

8.6 

23.0 

44.34 

48.4 

23.1 

62.74 

44.1 

24.3 

41.51 

17.9 

24.6 

8.72 

9.0 

24.0 

44.26 

48.1 

24.1 

61.95 

43.8 

25.3 

40.52 

18.0 

25.5 

8.89 

9.3 

25.0 

44.20 

47.7 

25.1 

61.23 

43.4 

2C.3 

39.52 

18.2 

26.5 

9.01 

9.7 

26.0 

44.17 

47.3 

26.1 

60.60 

43.1 

27.3 

38.53 

18.3 

27.6 

9.11 

10.0 

27.0 

44.15 

46.9 

27.1 

60.05 

42.8 

28.3 

37.58 

18.11 

28.5 

9.20 

10.3 

28.0 

44.15 

46.6 

28.1 

59.57 

42.5 

29.3 

36.68 

18.5 

29.5 

9.28 

10.6 

29.0 

44.15 

46.2 

29.1 

59.13 

42.2 

30.3 

35.83 

18.6 

30.5 

9.35 

10.9 

30.0 

44.16 

45.9 

30.1 

58.70 

41.9 

31.3 

35.01 

18.6 

31.5 

9.43 

11.2 

31.0 

44.17 

45.6 

31.1 

58.27 

41.6 

32.3 

34.19 

18.7 

32.5 

9.53 

11.5 

32.0 

44.17 

45.3 

32.1 

57.83 

41.3 
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APPABENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

K6MI 

Solttr 
Date. 

a  Andromedn. 

y  Pegasi. 
(Jilgenib,) 

P  Hydri. 

12  Ceti. 

Bight 
AacwiHJon. 

Declination 
North. 

Ri^it 

Declination 
North. 

Right 

South. 

Bight 
Aflcenaion. 

Declination 
South, 

h     m 

0    2 

+  28  27 

h     ni 

0    7 

+  ll  32 

h     m 

0  19 

O           / 

-77  53 

h     m 

0  24 

O          1 

-  4  35 

(060.30.2) 

26.99  -.14 

29.2  -0.8 

19.06  -.13 

43.7  -0.8 

38.07  -.94 

86.9  4^.7 

10?26  -.19 

36^9  -0.7 

Jan.   9.2 

26.84     .14 

28.3    1.1 

18.94    .19 

42.8    lU) 

37.16     .89 

.86.0    1.3 

10.14     .19 

37.6    0.6 

19.2 

26.70    .13 

27.0    1.4 

18.82    .11 

41.8    1.0 

36.30     .89 

84.4.    1.9 

10.02    .11 

38.1     0.5 

29.2 

26.57    .la 

25.5    1.5 

18.71     .10 

40.7    1.1 

35.53     .79 

82.2    9.4 

9.91     .10 

38.6    0.4 

Feb.  8.1 

26.47    .10 

23.9    1.6 

18.62    .06 

39.6    1.1 

34.86    .61 

79.6    S.8 

9.82    .09 

38.9  -0.9 

18. 1 

26.38  -.07 

22.2-1.7 

18.54  -.06 

38.5  -1.0 

34.31  -.48 

76.6  +3.9 

9.74  -.07 

39.1    0.0 

28.1 

26.33  -.04 

20.5    1.7 

18.50  -.03 

37.5    0.9 

33.90     .34 

73.3    3.4 

9.68    .04 

39.0  40.9 

Mar.  10.0 

26.31     .00 

18.9    1.5 

18.48    .00 

36.6    0.8 

33.63    .19 

69.8    3.6 

9.65  -.01 

38.8    0.4 

20.0 

26.33  +.05 

17.5    1,4 

18.51  +.04 

35.9    0.6 

33.52  -.03 

66.1     3.7 

9.66  +.09 

38.3    0.6 

30.0 

26.40    .09 

16.2    1.1 

18.57    .06 

35.5  -0.3 

33.56  +.19 

62^    3.8 

9.70    .06 

37.6    0.6 

Apr.  9.0 

26.51  +.14 

15.2  -0.8 

18.67  +.19 

35.3    0.0 

33.76  +.98 

58.5  +3.7 

9.78  +.10 

36.7  +1.1 

18.9 

26.68    .16 

14.6    0.4 

18.81     .16 

35.5  +0.3 

34.12    .43 

54.8    3.6 

9.90    .14 

.35.5    1.3 

28.9 

26.88    J» 

14.3  -0.1 

19.00    .90 

35.9    0.6 

34.63    .58 

51.3    3.4 

10.07     .18 

34.0    1.5 

May  8.9 

27.13    .S6 

14.5  +0.3 

19  22    .94 

36.6    0.9 

35.28    .79 

48.1     3.1 

10.27    .99 

32.4    1.7 

18.8 

27.40    .99 

15.0    0.7 

19.47    .97 

37.7    1.9 

36.06     .83 

45.2    9.7 

10.50    .95 

30.6    1.8 

28.8 

27.71  +.31 

15.9  +1.1 

19.76  +.99 

39.0  +1.5 

36.95  +.94 

42.6  44.3 

10.76  +.97 

28.7  +1.9 

June  7.8 

28.03    .33 

17.1     1.4 

20.05     .30 

40.6    1.7 

37.94   1.09 

40.5    1.9 

11.05     .99 

26.7    9.0 

17.8 

28.37    .33 

18.7    1.7 

20.36    .31 

42.4     1.9 

38,99  1.07 

38.9    1.4 

11.35    .30 

24.7    9.0 

27.7 

28.70    .33 

20.6    9.0 

20.68    .31 

44.4    9.0 

40.08  1.10 

37.9    0.8 

11.65    .30 

22.7    9.0 

July  7.7 

29.02    .SB 

22.7    9S 

20.98    .30 

46.4    9.1 

41.18  1.09 

37.3  +0.9 

11.96     .30 

20.8    1.9 

17.7 

20.33  +.30 

24.9  +9.3 

21.27 +.98 

48.5  +9.1 

42.27   1.06 

37.4  -0.4 

12.25  +.99 

19.0  +1.7 

27.7 

29.62    .97 

27.3     9.4 

21.55    .96 

50.6    9.1 

43.30  1.00 

38.0    0.9 

12.53     M 

17.4     1.5 

Aug.  6.6 

29.87    .94 

29.8    9.4 

21.79    .93 

52.6    9.0 

44.26     .90 

39.3    1.4 

12.78     .94 

16.0    1.3 

16.6 

30.09     .90 

32.2    9.4 

22.00    .19 

54.6    1.9 

45.10     .77 

41.0    1.9 

13.00     .91 

14.8    1.0 

26.6 

30.27    .16 

34.6    9.4 

22.17    .16 

56.4    1.7 

45.81     .63 

43.1     9.4 

13.19     .17 

14.0    0.7 

Sept.  5.5 

30.41  +.19 

36.9  +9.9 

22.31  +.19 

58.0  +1.5 

46..%  +.46 

45.7  Hi.7 

13.34  +.13 

13.4  +0.5 

15.5 

30.51     .08 

39.1    9.1 

22.41     .06 

59.5    1.3 

46.73     .98 

48.6    9.9 

13.46    .10 

13.0  +0.9 

25.5 

30.56  ^.04 

41.1     1.9 

22.47    .04 

00.7    1.1 

46.92  +.10 

51.6    3.1 

13.53    .06 

12.9    0.0 

Oct.    6.5 

30.58    .00 

42.9    1.7 

22.50  +.01 

61.7    0.9 

46.!)2  -.10 

54.7    3.1 

13.58  +.03 

13.1  -0.9 

15.4 

30.57  -.03 

44.4    1.4 

22.49  -.09 

62.4    0.7 

46.72     .98 

57.8    3.0 

13.59  -.01 

13.5    ois 

25.4 

30.52  -.06 

45.7  +1.9 

22.46  -.05 

63.0  +0.4 

46.35  -.45 

60.8  -9.8 

13.56  -.03 

14.0  -0.6 

Not.  4.4 

30.45    .08 

46.8    0.9 

22.40    .07 

63.3  +0.9 

45.81     .61 

63.4    9.4 

13.52    .06 

14.7    0.7 

14.4 

30.35    .11 

47.5    0.6 

22.31     .09 

63.4    0.0 

45.14     .73 

65.7    9.0 

13.45    .06 

15.5    0.8 

24.3 

30.23    .19 

47.9  +0.3 

22.22    .10 

63.3  H).9 

44.35    .83 

67.4    1.6 

13.36     .09 

16.3    0.6 

Deo.  4.3 

30.10    .14 

48.0  -0.1 

22.11     .11 

63.0    0.4 

43.47    .90 

68.7    0.9 

13.26    .10 

17.2    0.6 

14.3 

29.96  -.15 

47.8  -0.3 

21.99 -.19 

62.5  -0.6 

42.55  -.93 

69.3  -0.3 

13.15  -.10 

18.0  -0.8 

24.2 

29.81     .15 

47.3    0.7 

21.86    .13 

61.8    0.7 

41.61     .03 

69.3  +0.3 

13.04     .19 

18.8    0.8 

34.2 

29.66  -.15 

46.4  -0,9 

21.74  -.13 

61.0-0.9 

40.68  -.99 

68.7  +0.91  12.92 -.19 

19.5  -0.7 
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APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  CassiopeaB. 

p  Ceti. 

21  CaBsiopeaB. 

e  Piscium. 

Mean 
Solar 
Date. 

Right 
Aabennion. 

DecUnation 
North. 

Bight 
Asoenaion. 

Declination 
South, 

Right 

North. 

Right 
ABG^aion. 

North. 

h     m 

0  33 

+55  54 

h     m 

0  87 

-18  36 

h     m 
0  38 

+74  21 

h      m 

0  56 

+  7  16 

(D6C.30.3) 

60.33  -.30 

39.0    0.0 

49*01  -.14 

73.3  -0.7 

6.53  -.79 

62?2  +0.9 

58.90  -.19 

14*6  -0.8 

Jan.    9.8 

60.04     .99 

38.6  -9.7 

48.88    .13 

73.8    0.4 

5.81     .71 

52.1  -9.4 

58.78    .13 

1.3.9     0.8 

19.2 

59.75    .98 

37.6    1.9 

48.74     .13 

74.1  >0J9 

5.10    .70 

51.4    1.0 

58.65    .13 

13.1     0.8 

29.2 

59.47    S7 

36.1     1.7 

48.62    .19 

74.1  -W.l 

4.42    .65 

50.1     1.6 

58.52    .19 

12.4    0.7 1 

Feb.   8.1 

59.21     .94 

34.2    9.0 

48.51     .10 

73.9    0.4 

3.80    .58 

48.3    9.0 

68.40    .11 

11.7     0.7 

18.1 

59.00  -.10 

32.0  Hi.3 

48.41  -.06 

73.4  +«.6 

3.26  -.48 

46.1  -9.4 

58.30  -.10 

11.0-0.6 

2d.l 

58.83     .14 

29.6    9.5 

48.34     .06 

72.6    0.9 

2.84     .36 

43.4    9.8 

58.21     .07 

10.5     0.5 

Mar.  10.1 

58.72     .08 

27.0    9.6 

48.29  -.03 

71.6    IJi 

2.54     .93 

40.5    9.9 

58.15    .04 

10.0     0.3 

20.1 

58.68  -.01 

24.4     9.6 

48.28  +.01 

70.3    1.4 

2..')9  -.08 

37.5     3.0 

58.12  -.01 

9.8  -9.1 

30.0 

58.71  +.07 

21.9     9.4 

48.31     .06 

68.7    1.7 

2.39  +.08 

34.5    3.1 

58.13  +.03 

9.8  +0.1 

Apr.   9.0 

58.81  +.14 

19.5  HJ.9 

48.37  +.09 

66.9  +1.9 

2.54  +.93 

31.5-9.8 

58.19  +.07 

10.0  44.3 

19.0 

58.99    .91 

17.4    1.9 

48.48    .13 

65.0    9.0 

2.84     .37 

28.8    9.6 

58.28    .11 

10.5    0.6 

29.0 

59.24     .98 

15.7    1.5 

48.63    .17 

62.9    9.9 

3.29    .51 

26.4    9.9 

58.42    .16 

11.2     0.9 

May    8.9 

59.55     .34 

14.4     1.1 

48.8:)    .91 

60.6    9.3 

3.86    .69 

24.4    1.8 

58.59    .90 

12.2    1.1 

18.9 

59.92     .39 

13.5    0.6 

49.05    .94 

58.3    9.3 

4.54     .79 

22.9    1.3 

58.81     .93 

13.5    1.3 

28.9 

60.33  +.43 

13.2  -0.1 

49.31  +.97 

56.0  +9.3 

5..30  +.80 

21.9-0.7 

59.06  +.96 

14.9  +1.5 

Jane  7.8 

60.78    .46 

13.3  +0.4 

49.60    J» 

53.7    9.9 

6.13     .85 

21.4-0.9 

59.33    .98 

16.5    1.7 

17.8 

61.25    .47 

14.0    0.9 

49.90    .31 

51.5    9.1 

7.00     .88 

21.5  +0.4 

59.62    .30 

18.3    1.8 

27.8 

61.72    .47 

15.1     1.3 

50.22     .31 

49.5    1.9 

7.88    .88 

22.1     0.9 

59.93    .30 

20.2    1.9 

July  7.8 

62.19    .46 

16.6    1.8 

50.53    .31 

47.7     1.7 

8.76     .88 

23.2    1.4 

60.23    .30 

22.1     1.9 

17.7 

62.64  +.44 

18.6  +9.1 

50.84  +.30 

46.1  +1.4 

9.60  +.89 

24.9  +1.9 

00.53 +J» 

24.1  +1.9 

27.7 

63.06    .41 

20.9    9.5 

51.13     .98 

44.8    1.1 

10.39     .76 

27.0    9.3 

60.82    .98 

25.9    1.8 

Aug.  6.7 

63.45     .37 

23.5    9.7 

51.40     .96 

43.9     0.8 

11.12     .70 

29.5    9.7 

61.09    .96 

27.7    1.7 

16.6 

63.79     .39 

26.3    9.9 

51.64     .99 

43.3  +0.4 

11.76     .60 

32.3    3.0 

61.33    .93 

29.3    1.5 

26.6 

64.08    M 

29.4    3.1 

51.85     .19 

43.1     0.0 

12.31     .50 

35.5    3.3 

61.55    M 

30.7    1.3 

Sept.  5.6 

64.32  +.90 

32.5  +3.9 

52.02  +.15 

43.2  -0.3 

12.76  +.39 

38.9  +3.4 

61.73  +.16 

31.9  +1.1 

15.6 

64.50    .15 

35.7    3.9 

52.16    .11 

43.6    0.6 

13.09     .98 

42.4    3.6 

61.87    .13 

^  32.9    0.9 

25.5 

64.62    .10 

36.9    3.1 

52.25    .08 

44.4     0.9 

13.31     .16 

46.0    3.6 

61.98    .09 

33.7    0.7 

Oct.    5.5 

64.69  +.04 

41.9     3.0 

52.31  +.04 

45.4     1.1 

13.41  +.04 

49.6    3.6 

62.06    .06 

34.2    0.4 

15.5 

64.69  -.09 

44.9    9.8 

52.33    .00 

46.6    1.8 

13.40  -.07 

53.2    3.5 

62.11  +.03 

34.5  +0.9 

25.5 

64.65  -.07 

47.6  -{^.O 

52.31  -.03 

47.9  -1.4 

13.26  -.19 

56.6  +3.3 

62.12    .00 

34.7    0.0 

Nov.  4.4 

64.56     .19 

50.1     9.3 

52.27    .06 

49.3    1.4 

13.02     .90 

59.7    8.0 

62.10  -.03 

34.6  -0.1 

14.4 

64.42    .16 

52.2    9.0 

52.20    .06 

50.7     1.4 

12.66    .41 

62.6    9.7 

62.07    .05 

34.4    0.3 

24.4 

64.23     M 

54.0    1.5 

52.11     .10 

52.1     1.3 

12.21     .50 

65.0    9.9 

62.01     .07 

34.0     0.4 

Dec.    4.3 

64.01     JM 

55.3    1.1 

52.00    .11 

53.3    1.9 

11.66     .58 

67.0    1.7 

61.92    .09 

33.5    0.5 

14.3 

63.76  -.96 

56.2  +0.6 

51.88 -.19 

.54.4  -1.0 

11.04 -.65 

68.5  +1.9 

61.83 -.10 

32.9  -0.6 

24.3 

63.48    .98 

56.5  +0.1 

51.76    .13 

55.3    0.8 

10.36     .69 

69.4  +0.6 

61.72    .19 

32.3    0.7 

34.3 

63.19  -.29 

56.4  -0.4 

51.62 -.14 

56.0  -0.6 

9.65  -.73 

69.7    0.0 

61.60  -.19 

31.6  -0.7 
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APPARENT  PLACES  FOE  THE  UPPEB  TRANSIT  AT  WASHINGTON/ 

P  AndroinedsB. 

e^  Ceti. 

38  CaBsiopeaB. 

17  PiBcium. 

Mmb 
Solar 
Bate. 

Sight 

Declination 
North, 

Bight 

Declination 
Simth. 

Eight 
Ascension. 

Declination 
North. 

Right. 
Ascension. 

Declination 
North. 

h     m 

1     3 

O           / 

+35    0 

h     m 

1  18 

o        / 

-  8  46 

h     m 

1  22 

+69  40 

h     m 

1  25 

+  14  45 

(Dec.30.3) 

18.56  -.16 

46"9  -0.3 

16.86  -.19 

44.0  -0.9 

s 
43.76  -.48 

35.9  +0.7 

20.48  -.18 

10.9  -0.6 

Jan.   9.3 

18.39    .17 

46.5    0.7 

16.73    .13 

44.7    0.7 

43.25    .59 

36.3  40.1 

20.35    .13 

10.8    07 

19.2 

18.21     .18 

45.6    1.0 

16.60    .13 

45.3-  0.5 

42.72     .64 

36.1  -0.5 

20.22    .14 

9.5    0.8 

89.8 

18.04     .17 

44.5    1.9 

16.46     .19 

45.8    0.9 

42.18     .58 

35.3    1.0 

20.08    .14 

8.7    0.8 

Feb.  8.9 

17.88    .16 

43.2    1.4 

16.33    .11 

46.0  -0.1 

41.67     .40 

34.0    1.5 

19.94    .13 

7.9    0.8 

18.1 

17.73  -.14 

41.6-1.6 

16.21  -.00 

46.0  40.1 

41.20  -.44 

32.2  -4.0 

19.81  -.18 

7.0  -0.8 

28.1 

17.60    .11 

40.0    1.7 

16.11      .06 

45.8    0.3 

40.79    .36 

30.0    9.4 

19.70    .10 

6.8    0.8 

Mar.io.I 

17.52    .07 

38.2    1.7 

16.03  -.03 

45.4     0.5 

40.47     .97 

27.5    9.6 

19.61     .07 

6.4    0.7 

20.1 

17.47  -.09 

36.5    1.6 

15.98  +.01 

44.7    0.8 

40.25    .16 

24.8    9.8 

19.55  -.04 

4.8    0.5 

90.0 

17.47  -I-.09 

34.9    1.5 

15.97     .04 

43.8    1.0 

40.14  -.05 

21.9    9.8 

19.54     .00 

4.4    0.3 

Apr.  9.0 

17.52  +.08 

33.5  -1.3 

15.99  +.09 

42.6  +1.3 

40.15  +.07 

19.1  -8.8 

19.56  +.05 

4.1  -0.1 

19.0 

17.62     .13 

32.4    l.J 

16.06    .13 

41.3    1.5 

40.28    .19 

16.3     9.6 

19.63    .09 

4.1  +0A 

29.0 

17.78     .18 

31.5    0.7 

16.17    .17 

39.7    1.7 

40.53     .31 

13.9     8.3 

19.74     .14 

4.3    0.4 

May   8.9 

17.98     JO 

31.0-0.3 

16.32    .91 

37.9    i.O 

40.90    .41 

11.7     9.0 

19.90    .18 

4.8    0.6 

18.9 

18.23    .37 

30.8    0.0 

16i51     .94 

35.9    9.0 

41.:J6    .51 

9.9     1.6 

20.10    J29 

5.6    0.9 

28.9 

18.52  +.30 

31.0  +0.4 

16.74  +.97 

33.9  49.1 

-41.91  +.58 

8.5  -1.1 

20.34 +JK 

6.7  +1.9 

Jane  7.8 

18.84     .33 

31.6    0.8 

17.00    .99 

31.8    9.1 

42.53    .65 

7.6    0.6 

20.60    .96 

7.9    1.4 

17.8 

19.18     .35 

32.6    1.1 

17.28     .30 

29.6    9.1 

43.20    .69 

7.3  -6.1 

20.89    .30 

9.4     1.6 

87.8 

19.53     .35 

33.9    1.4 

17.58    .30 

27.6    9.0 

43.90    .71 

7.4  40.4 

21.20    .31 

11.1    1.7 

JiJy  7.8 

19.89     .35 

35.5    1.7 

17.88    .30 

25.6    1.9 

44.62    .79 

8.1    0.9 

21.51     .31 

18.8    1.8 

17.7 

20.23  +.34 

37.4  +9.0 

18.18  +.99 

23.8  +1.7 

45.33  +.70 

9.2  +1.4 

21.82 +.31 

14.7  +1.9 

27.7 

20.57    .39 

39.4    9.1 

18.48    .97 

22.2    1.5 

46.03    .67 

10.9     1.8 

22.12    .99 

16.5    1.8 

Aug.  6.7 

20.88    .30 

41.7    9.9 

18.76     .94 

20.8    1.9 

46.68    .63 

12.9    9.9 

22.40    .97 

18.4    1.8 

16.6 

21.16     .97 

44.0    9.3 

19.01     .91 

19.7    0.9 

47.29    .58 

15.3    9.6 

22.67    .95 

80.1    1.7 

86.6 

21.42    .93 

46.4    9.4 

19.24     .18 

19.0    0.6 

47.83    .51 

18.0     9.9 

22.91     M 

81.8    1.6 

Sept.  5.6 

21.63  +.90 

48.7  +9.3 

19.44  +.15 

18.5  +0.3 

48.31  +.44 

21.0  +3.1 

83.11  +.19 

83.3  +1.4 

15.6 

21.80    .16 

51.1     9.3 

19.60    .11 

18.4    0.0 

4a71     .36 

24.2    3.3 

83.89    .16 

84.6    1.8 

25.5 

21.94    .19 

53.3    9.9 

19.74     .06 

18.5  -0.3 

49.03    S7 

27.5    3.4 

83.43    .19 

85.8    1.0 

Oct.    5.5 

22.04    .08 

55.4    9.0 

19.83    .05 

19.0    0.6 

49.26    .19 

30.9    3.4 

83.54     .00 

86.7    0.8 

15.5 

22.10  +.04 

67.3     1.8 

19.89  +.09 

19.6    0.8 

49.40    .09 

34.3    8.4 

83.62    .06 

87.5    0.6 

85.5 

22.11     .00 

59.1  +1.6 

19.92  -.01 

20.5  -0.0 

49.45  +.01 

37.7  4«.3 

83.66  +.04 

88.0  +0.5 

Nov.  4.4 

22.10  -.03 

60.6    1.4 

19.92    .04 

21.5    1.0 

49.40  -.09 

40.8    3.1 

83.68    .00 

88.4    0.3 

14.4 

22.05    .06 

61.9    1.1 

19.90    .06 

22.6    1.1 

49.27    .18 

43.8    9.8 

83.66  -.09 

88.6  -^.i 

84.4 

21.98    .00 

62.9    0.8 

19.85    .08 

23.8    1.1 

49.04     JW 

46.4    9.5 

83.63    .05 

88.6  -0.1 

Dec.  4.3 

21.88    .11 

63.6    0.5 

19.77    .10 

24.9    1.1 

48.74     .34 

48.7    8.1 

83.56    .07 

88.4    OJi 

14.3 

21.75 -.13 

64.0  +0.9 

19.68  -.11 

26.0  -1.0 

48.36  -.41 

50.5  41.6 

83.48  -.00 

88.1  -0.4 

84.3 

21.61     .15 

64.0  -0.1 

19.57     .19 

26.9    0.9 

47.92    .47 

51.8    1.1 

83.38    .11 

87.7    0.5 

34.3 

21.44  -.17 

63.7  -0.4 

19.45  -.19 

27.8  -0.6 

47.43  -.58 

52.6  +0.5 

83.86  -.13 

87.1  -0.6 
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APPAKENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON; 

Mean 
Solar 
Date. 

a  Eridani. 
{^chemar.) 

oPiBcium. 

/?  ArietiB. 

60  CassiopeaB. 

Bight 
Aaoension. 

DeoUnatioD 
SouilL 

Right 

North, 

Bight 

North, 

Bight 

Decliiiation 
North. 

h     m 

1  33 

-57  48 

h     m 

I  39 

+  8  34 

h     m 

148 

+20  14 

h     m 
1  53 

+7151 

(Dec.30.3) 

85.36  -.33 

96'.7  -6.8 

19.96  -.11 

idis  -0.7 

• 

18.15  -.11 

45.6  -0.4 

41.38 -.59 

65.0  +1.1 

Jan.    9.3 

85.03    .34 

97.8  -0.9 

19.83    .13 

40.1    0.7 

18.02    .14 

45.1     0.6 

40.77    Jn 

65.9  +0.6 

19.8 

84.69    .34 

97.1  +0.4 

19.70    .14 

39.4    0.7 

17.88    .15 

44.5    0.7 

40.17    .61 

66.1    0.0 

29.2 

84.35    .33 

96.5    0.0 

19.56    .14 

38.7    0.7 

17.73    .15 

43.7    0.8 

39.56    .61 

65.8  -0.6 

Feb.   8.8 

84.03    .31 

95.3    1.4 

19.48    .14 

38.1    0.6 

17.67    .15 

42.9    0.9 

38.95    .60 

64.9    1.1 

18.1 

83.73  -.88 

93.6  +1.0 

19.89  -.19 

37.4  -0.6 

17.43  -.14 

41.9  -0.9 

38.37  -.65 

63.6  -1.6 

88.1 

83.47    M 

91.4     9.3 

19.17    .11 

36.9    0.5 

17.89    .19 

41.0    0.9 

37.86    .46 

61.6    9.1 

Mar.  10.1 

83.85    .19 

88.9    9.7 

19.08    .08 

36.6    0.3 

17.18    .09 

40.1     0.9 

37.41     .30 

59.3    9.4 

80.1 

83.08    .14 

86.0    3.0 

19.01     .06 

36.2  -0.9 

17.10    .07 

39.2    0.8 

37.08     .98 

56.8    9.7 

30.0 

88.97    .06 

88.8    3.3 

18.98  -.01 

36.1    0.0 

17.06  -.09 

38.5    0.7 

36.86    .15 

64.0    9.8 

Apr.   9.0 

88.93  -.01 

79.5  +3.4 

18.99  +.03 

36.2  40.9 

17.06  +.09 

37.9  -0.5 

36.78  -.09 

51.8-9.8 

19.0 

82.95  +.06 

76.0    3.5 

19.04     .07 

36.6    0.5 

17.11     .07 

37.5  -0.3 

36.83  +.19 

48.4    9.7 

89.0 

83.05    .13 

78.4    3.5 

19.14    .19 

37.1     0.7 

17.80    .19 

37.4    0.0 

37.01     .95 

45.7     9.6 

May   8.9 

83.88    .90 

68.9    3.5 

19.88    .16 

38.0    0.9 

17.35    .16 

.37.5  +0.3 

37.33    .38 

43.3    9.3 

18.9 

23.45    .36 

65.5    3.3 

19.46    .90 

39.0    1.9 

17.53    .91 

37.9    0.5 

37.76    .49 

41.8    1.9  j 

88.9 

83.74  +.39 

62.3  +3.1 

19.68  +.94 

40.3  +1.4 

17.76  +.94 

38.5  +0.8 

38.31  +.59 

30.4  -1.5 

Jane  7.8 

34.10    .37 

59.3    9.8 

19.93    .96 

41.8    1.5 

18.08    .97 

39.5    1.1 

38.94    .67 

38.1     1.0 

17.8 

84.50    .49 

56.6    9.5 

80.81     .99 

43.4     1.7 

18.31     .30 

40.7    1.3 

39.65    .73 

37.3    0.6 

87.8 

84.03    .45 

54.4    9.0 

80.51     .30 

45.1     1.8 

18.61     .31 

42.0    1.5 

40.40    .77 

37.0  -6.1 

July   7.8 

85.39    .47 

52.5    1.6 

80.81     .30 

47.0     1.8 

18.93    .39 

43.6    1.6 

41.19     .79 

37.8  +0.4 

17.7 

85.87  +.47 

51.3  +1.0 

81.11  +.30 

48.8  +1.8 

19.85  +.39 

^  46.3  +1.7 

41.99  +.79 

37.9  +0.9 

87.7 

86.34     .46 

50.5  40.5 

21.41     .90 

50.6    1.7 

19.56    .31 

47.0    1.8 

48.78    .78 

3d.l     1.4 

Aug.  6.7 

86.79    .44 

50.3  -0.1 

21.70    .98 

52.2    1.6 

19.86    .99 

48.9    1.8 

43.54    .75 

40.7    1.8 

1G.6 

87.28    .41 

50,7    0.7 

21.97    .95 

53.8    1.5 

20.14    .97 

60.6    1.8 

44.87    .70 

48.7    9.9 

86.6 

87.62    .37 

51.7    1.9 

22.21     .93 

55.3    1.3 

20.40    .94 

52.4    1.7 

44.94     .64 

45.1    9.5' 

Sept.  5.6 

87.96  +.31 

53.2  -1.7 

22.42  +.90 

56.5  +1.1 

20.63  +.99 

54.0  +1.6 

45.55  +.57 

47.8  44.8 

15.6 

28.84    Jts 

55.1    9.9 

22.61     .17 

57.5    0.9 

20.83    .18 

65.6    1.4 

46.07    .49 

50.8    3.1 

25.5 

88.46    .18 

67.5    9.5 

22.76    .14 

58.3    0.7 

21.00    .15 

66.9    1.3 

46.52    .40 

63.9    3.9 

Oct.    5.5 

88.61     .11 

60.2    9.8 

22.88    .10 

58.9    0.5 

21.14    .19 

58.1     1.1 

46.87    .30 

57.2    3.3 

15.5 

88.69  +.04 

63.1     9.0 

22.97    .07 

59.2    0.3 

21.24    .09 

69.2    0.9 

47.13    .91 

60.6    3.4 

85.5 

88.70  -.03 

66.1  -3.0 

23.03  +.04 

59.4  +0.1 

21.31  +.06 

60.0  +0.8 

47.99  +.10 

63.9  +3.3 

Nov.   4.4 

28.64     .09 

69.1     9.9 

23.06  +.09 

59.3  -O.I 

21.35 +.03 

60.7    0.6 

47.34      00 

67.2    3.9 1 

14.4 

28.52    .15 

71.9     9.7 

23.06  -.01 

59.2    0.9 

21.37     .00 

61.2    0.4 

47.88  -.11 

70.3    3.0; 

84.4 

28.34     .90 

74.5     9.4 

23.03    .04 

58.9    0.4 

21.35 -.03 

61.5  +0.9 

47.18     .91 

73.3    9.?; 

Dec.   4.3 

28.11     .95 

76.8    9.1 

22.98    .06 

58.4    0.5 

21.30    .06 

61.7    0.0 

46.85     .31 

75.8    9.3 

14.3 

27.84  -.98 

78.6  -1.6 

22.91  -.06 

57.9  -0.6 

21.23 -.06 

61.6  -0.1 

46.49  -.40 

78.0  +9.0 

84.3 

27.54     .31 

80.0     1.0 

22.81     .10 

57.3     0.6 

21.13    .11 

61.4    0.3 

46.05    .49 

79.8    1.5 

34.3 

27.21  -.33 

80.8  -0.5 

22.70  -.19 

56.7  -0.7 

81.02 -.13 

61.1  -0.4 

45.58 -J» 

8I.0  4H).9 
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AMPAEENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Arietta. 

^1  Ceti. 

c  Caasiopee. 

^«  Ceti. 

Hem 
Solftr 
Date. 

Sight 
Ascension. 

Declination 
Ifortlu 

Bight 
Ascension. 

Deolinstion 
North. 

Klght 
Ascension. 

North. 

Right 
Ascension. 

North. 

h     m 

2    0 

+22  54 

h     m 

2    6 

+  8  18 

h     m 

2  19 

+66  52 

h     m 

2  22 

+  7  66 

(Dec30.3) 

S 

48.48  -.19 

67.5  -0.3 

55.14  -.10 

8M  -0.6 

38.98 -.98 

75.8  +1.9 

3.61  -.00 

34.8  -0.7 

Jan.    9.3 

48.35    .14 

67.1     0.5 

55.08    .19 

80.8    0.7 

38.53    .41 

76.8    0.8 

3.50    .19 

34.1     0.6 

19.8 

48.81     .15 

66.6    0.6 

54.89    .14 

80.1     0.6 

38.09    .45 

77.3  40.9 

3.38    .14 

33.5    0.6 

29.8 

48.05    .16 

65.9    0.8 

54.75    .15 

19.5     0.6 

37.63    .47 

77.3 -OJI 

3.83    .15 

38.9    0.6 

Feb.   8.8 

41.89    .16 

65.1    0.9 

54.60    .15 

18.8    0.6 

37.15    .47 

76.7    0.9 

8.08    .15 

38.3    0.6 

18.8 

41.73 -.15 

64.8  -1.0 

54.45  -.14 

18.3  -0.5 

36.68  -.45 

75.6  -1.9 

8.93 -.15 

31.7  -0.5 

28.8 

41.59    .13 

63.8    1.0 

54.38    .13 

17.8    0.4 

36.85    .41 

74.0    1.8 

8.79    .19 

31.3    0.4 

ltfar.10.1 

41.47    .11 

68.8    1.0 

54.80    .10 

17.4     0.3 

35.87    .94 

78.0    9.1 

8.66    .19 

30.9    0.3 

80.1 

41.38    .07 

61.8    0.9 

54.11     .07 

17.1  -0.9 

35.57    .96 

69.7    9.4 

2.55    .00 

30.7  -0.1 

30.1 

41.38  -.03 

60.3    0.8 

54.05  -.04 

17.1     0.0 

35.35    .17 

67.8    9.6 

8.48    .05 

30.6    0.0 

Apr.   9.1 

41.31  +.09 

59.6  -0.6 

54.03     .00 

17.8  40.9 

35.23  -.07 

64.6  H2.6 

8.45  -.01 

30.8  40.9 

19.0 

41.34     .06 

59.1     0.4 

54.06  +.05 

17.5     0.4 

35.88  +.04 

61.9     9.6 

8.46  +.09 

31.1     0.4 

29.0 

41.43    .11 

58.7  -0.9 

54.13    .00 

18.0     0.6 

35.38    .15 

59.4    9JS 

8.51     .08 

31.6    0.7 

Maj  9.0 

41.56    .16 

58.7  40.1 

54.84     .14 

18.8     0.0 

35.58    .96 

57.0     9.9 

8.68    .19 

38.4    0.9 

J8.9 

41.74     M 

58.9    0.3 

54.40    .18 

19.8    1.9 

35.83    .95 

54.9    1.9 

8.76    .ir 

33.4    1.1 

88.9 

41.96  +JM 

59.4  40.6 

54.60  +.99 

81.0+1.3 

36.83  +.44 

53.8  -1.6 

2.95 +J» 

34.6  41.3 

June  7.9 

48.88    M 

60.1     0.9 

54.84     .95 

28.4    1.5 

36.71     M 

51.8    1.9 

3.17    JM 

36.0    1.4 

17.9 

48.50    .90 

61.1    1.1 

55.10     .97 

84.0    1.6 

37.86    J>7 

50.9    0.7 

3.43    S7 

37.5    1.6 

27.8 

48.81     .31 

68.3    1.3 

55.38    .90 

85.6    1.7 

37.86    M 

50.4 -«.9 

3.70     M 

39.1     1.7 

Jaly  7.8 

43.13    .99 

63.8    1.5 

55.68    .90 

87.4    1.7 

38.50    .64 

50.4  40Ji 

4.00     .90 

40.8    1.7 

17.8 

43.45  +.99 

65.3  +1.6 

^55.98  +.30 

89.1  +1.T 

39.15  +.65 

50.8  +0.7 

4.30  +.90 

48.5  +1.7 

27^7 

43.77    .31 

67.0    1.7 

56.88    .30 

30.8    1.7 

39.80    .65 

51.7    1.1 

4.60     .90 

44.8    1.6 

Aug.  6.7 

44.08    .30 

68.8    1.8 

56.58    .98 

38.5    1.6 

40.46    .63 

53.1     1.5 

4.89    M 

45.8    1J» 

16.7 

44.37     .98 

70.6    1.8 

56.86    .97 

34.0    1.4 

41.07    .60 

54.8    1.0 

5.18    .97 

47.8    1.4 

86.7 

44.64     M 

78.3    1.7 

67.11     ja& 

35.3    1.9 

41.65    .56 

56.9    9.9 

5.44     M 

48.6    1.9 

Sept.  6.6 

44.89  +J0 

73.9  +1.6 

57.35  +.99 

36.6  +1.1 

48.19  +.51 

59.8  +9.5 

5.68 +J0 

49.7  +1.0 

15.6 

45.10    .90 

76.5    X.5 

57.55    .10 

37.4    0.8 

48.67    .45 

61.9    9.7 

5.90    .90 

50.6    0.8 

86.6 

45.88    .17 

77.0    1.4 

57.73     .16 

38.8    0.6 

43.10    .30 

64.7    9.9 

6.09    .18 

51.8    0.6 

Oct.    6.6 

46.44     .14 

78.3    iJi 

67.88    .13 

38.7    0.4 

43.45    .39 

67.8    9.0 

6.85    .15 

51.7    0.4 

15.5 

45.55    .10 

79.5    1.1 

57.99    .10 

39.0  +0.9 

43.73    JH 

70.9    9.1 

6.38    .19 

58.0  40.1 

85.5 

45.64  +.07 

80.5  +0.0 

58.08  +.07 

39.1    0.0 

43.94  +.16 

74.0  4«.l 

6.49  +.08 

58.0    0.0 

Nov.  4.5 

45.70     .04 

81.3    0.7 

58.13    .04 

39.0  H».l 

44.06  +.08 

77.0    9.0 

6.55    .06 

51.9  -0.9 

14.4 

45.78  +.01 

88.0    0.6 

58.16 +.01 

38.8    0.3 

44.10    .00 

80.1    9.9 

6.60  +.09 

51.7    0.9 

84.4 

45.78  -.04 

88.4    0.4 

58.16  -.01 

38.4    0.4 

44.05  -.00 

88.9    9.7 

6.61     .00 

51.8    0.4 

Dec.   4.4 

45.68    .05 

88.7  -W.9 

58.13    .04 

38.0    0.5 

43.98    .17 

85.4    9.4 

6.59  -.03 

50.8    0.5 

14.4 

45.68  -.06 

88.9    0.0 

58.08  -.07 

37.4  -0.6 

43:71  -.95 

87.6  44.0 

6.55  -.06 

50.8  -0.6 

84.3 

45.53     .10 

88.8  -0.9 

58.00    .00 

36.9    0.6 

43.48    .39 

89.5    1.6 

6.48    .08 

49.6    0.6 

34.3 

45.41  -.13 

88.6  -0.3 

67.89  -.11 

36.8  -0.7 

43.06  -.98 

90.8  +1.9 

6.38  -.11 

49.0  -0.7 
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APPABENT  PLACES  FOE  THE  UPPER  TRANSIT  AT  WASHINGTON. 

/Ceti. 

a  Ceti. 

48  Cephei  (H.) 

CArietis. 

McAo 
Solar 
Date. 

Bight 
Aeoension. 

North. 

Right 

Deolixiation 
North. 

Bight 
Asoention. 

I>eoliiifttion 
North. 

Bight 
Asoension. 

North. 

h     m 
2  37 

+  2  44 

h     m 
2  56 

o        / 

+  3  38 

h     m 

8    5 

+77   18 

h     m 

8    8 

+20  36 

(Dw.30^) 

21.42 -.00 

se'i  -0.8 

17.10  -.08 

lOJ  -0.8 

51.92 -.58 

46.6  +9.1 

18.80  -.08 

60.9  -0.1 

Jan.    9.3 

21.32    .19 

55.4    0.7 

17.01     .11 

9.4    0.7 

51.26    .71 

48.4     1.6 

18.71     .11 

60.7     0.9 

19.2 

21.19    .13 

54.6    0.7 

16.89    .13 

8.6    0.7 

50.49    .61 

49.8    1.0 

18.59    .14 

60.4    0.3 

89.2 

21.05    .15 

54.0    0.6 

16.74     .15 

8.0     0.6 

49.64     .88 

50.5+0.5 

18.44    .16 

60.0    0.4 

Feb.   8.2 

20.90    .15 

53.5    0.5 

16.59    .16 

7.5    0.5 

48.73    .01 

60.7  -0.1 

18.27    .17 

69.5    0.5 

18.2 

20.74  -.15 

53.0  -0.4 

16.43  -.16 

7.0  -0.4 

47.81  -.90 

60.3  -0.7 

18.10  -.17 

58.9  -0.6 

28.2 

20.59    .14 

62.7    0.9 

16.27    .15 

6.7    0.3 

46.92    .88 

49.3    1.3 

17.92    .17 

58.3    0.6 

Mar.  10.1 

20.45    .13 

52.6  -0.1 

16.12    .14 

6.5  -0.1 

46.10    .77 

47.7    1.8 

17.76    .15 

57.7    0.7 

20.1 

20.34    .10 

52.6  -Hk.l 

16.00    .11 

6.5  +0.1 

45.38    .65 

45.8    9.9 

17.62    .13 

57.0    0.6 

30.1 

20.26    .07 

52.8    0.3 

15.90    .08 

6.7    OS 

44.80    .50 

43.4    9.5 

17.50    .10 

56.4    0.6 

Apr.   9.1 

20.21  -.08 

53.2  +0.5 

15.83  -.04 

7.0  +0.4 

44.38  -.33 

40  8  -9.8 

17.43  -.06 

55.9  -0.6 

19.0 

20.20  +.08 

53.8    0.7 

15.81    .00 

7.5    0.6 

44.13 -.15 

38.0    9.8 

17.39  -.01 

55.4    0.3 

29.0 

20.24    .06 

54.6    0.9 

15.83  +.04 

8.3    0.9 

44.07  +.04 

35.1     9.8 

17.41  +.04 

55.2  -0.9 

May   9.0 

20.32    .11 

55.7    1.1 

15.89    .00 

9.2    1.0 

44.21     .93 

32.3    9.7 

17.47    .00 

55.1     0.0 

19.0 

20.45    .15 

56.9    1.3 

16.01     .13 

10.4    1.9 

44.53    .41 

29.6    9.6 

17.58    .13 

55.2  +0.9 

28.9 

20.62  +.19 

58.3  +1.5 

16.16  +.17 

hi  .7 +1.4 

45.02  +.57 

27.2  -9.3 

17.74  +.18 

55.5  +0.4 

Juue  7.9 

20.83    .99 

59.9    1.6 

16.35    .91 

13.1      1.5 

45.68    .79 

25.1    9.0 

17.94    set 

56.1     0.6 

17.9 

21.07    .95 

61.6    1.7 

16.58    .94 

14.8    1.6 

46.47    .85 

23.3    1.6 

18.18     .95 

56.8     0.8 

27.8 

21.33    .97 

63.4    1.8 

16.84    St 

16.5    1.7 

47.38    .06 

21.9    IS 

18.44    .98 

67.8     1.0 

July  7.8 

21.62    .90 

65.1     1.8 

17.11     M 

18.2    1.7 

48.38  1.04 

'  21.0     0.7 

18.74    .30 

58.9    1.9 

17.8 

21.91  +J» 

66.9  +1.7 

17.40  +.90 

19.9  +1.7 

49.46  1.09 

20.5  -0.9 

19.04  +.31 

60.1  +1.3 

27.7 

22.21     .90 

68.6    1.6 

17.70    .90 

21.5    1.6 

50.57.1.19 

20.6  +0.3 

19.35    .81 

61.4    1.3 

Aug.  6.7 

22.50    .90 

70.1     1.5 

17.99     .90 

23.0    1.4 

51.70  1.13 

21.1      0.7 

19.66    .31 

62.7    1.4 

-    16.7 

22.78    M 

71.5    1.3 

18.28    JSB 

24.4    1.3 

52.82  1.10 

22.0    1.9 

19.97    .30 

64.1     1.3 

26.7 

23.05    .90 

72.6    1.0 

18.55    St 

25.5    1.0 

53.92  1.07 

23.4    1.6 

20.27    .90 

65.4    1.3 

Sept.  5.6 

23.30  +.94 

73.6  +0.8 

18.81  +JK 

26.4  +0.8 

54.96  1.01 

25.2  +9.0 

20.55 +4r7 

66.7  +1.9 

15.6 

23.52    Jii 

74.2    0.6 

19.05    .93 

27.1    0.5 

55.94    .94 

27.4    9.3 

20.81     .95 

67.9    1.1 

25.6 

23.72    .10 

74.6  +«.3 

19.26    .90 

27.5    0.3 

56.84     .85 

29.9    9.6 

21.05    jn 

68.9    1.0 

Oct.    5.6 

23.90    .16 

74.8    0.0 

19.45    .17 

27.7  +0.1 

57.63    .73 

32.7    9.9 

21.26    .90 

69.9    0.9 

15.5 

24.04     .13 

74.7  -0.9 

19.61     .15 

27.7 -OJi 

58.30    .61 

35.7    3.1 

21.46    .17 

70.7    0.7 

25.5 

24.15 +.10 

74.4  -0.4 

19.74  +.19 

27.4  -0.4 

58.85  +.47 

38.9  +3.9 

21.61  +.14 

71.4  +0.6 

Nov.  4.5 

24.24     .07 

73.9    0.5 

19.85    .00 

27.0    0.5 

59.24     .39 

42.2    3.3 

21.74    .11 

71.9    0.5 

14.4 

24.29    .04 

73.3    0.6 

19.92    .06 

26.4    0.6 

59.49  +.16 

45.5    3.3 

21.83    .08 

72.3    0.4 

24.4 

24.32  +.01 

72.6    0.7 

19.97  +.n3 

25.6    0.7 

59.56  -.01 

48.8    3.9 

21.90    .05 

72.7    0.3 

Dec   4.4 

24.31  -.09 

71.8    0.8 

19.98    .00 

24.9    0.8 

59.47    .18 

51.9    3.0 

21.93  +.01 

72.9+0.9 

14.4 

24.28  -.05 

71.0-0.8 

19.96  -.03 

24.1  -0.8 

59.21  -.34 

54.8  +9.8 

21 .92 -.09 

73.0    0.0 

24.3 

24.21     .07 

70.2    0.8 

19.91     .06 

23.3    0.8 

58.78    .50 

67.4    9.6 

21.88    .06 

72.9  -0.1 

34.3 

24.12  -.10 

69.4  -0.8 

19.83  -.10 

22.5  -0.8 

58.20  -.65 

59.5  +9.4 

21.80 -.10 

72.8  -0.9 

320 


FIXED  STARS,  1886. 


AFPABENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Peraei. 

e  Eridani. 

6  Persei. 

9  Tauri. 

Mmb 
Solar 
Date. 

Sight 
ABoeguion. 

Nwrtk. 

-BAM 
Aaoeosion. 

DecUnatiOD 
SouXk. 

Bight 
Aacension. 

Dedination 
North, 

Right 
Asoenaion. 

Deollnattoii 
Nwrtk, 

h     m 

3  16 

+49  26 

h     m 

8  27 

-  9  50' 

h     m 

3  34 

+47  24 

h     m 

3  40 

+23  44 

(Dec.30.4) 

9.10 -.13 

67.3  +1.1 

31.80  -.08 

63''8  -1.3 

46.51  -.10 

69.8  +1.1 

40.39  -.04 

5K9    0.6 

Jan.   9.3 

8.94    .18 

68.3    0.8 

31.71     .11 

65.0    1.1 

46.38    .15 

70.8    0.9 

40.:)8    .09 

51.9    6.0 

19.3 

8.74     .» 

68.9    0.4 

31.59    .13 

66.0    0.9 

46.31     .19 

71.5    0.5 

40.31    .13 

51.8-0.9 

29.3 

8.51     S& 

69.1  +0.1 

31.44    .15 

66.9    0.7 

45.99    .93 

71.8+6.9 

40.06    .15 

51.6     0.3 

Feb.  8.8 

8,85    .87 

69.0  -0.3 

31,88    .16 

67.5    0.5 

45.75    .95 

71.9  -0J8 

39.90    .17 

51.3    0.4 

18.8 

7.97  -.«7 

68.5  -6.7 

31.10 -.17 

67.8  -0.9 

45.49  -.96 

71.5-0.5 

39.71  -.18 

50.9  -6.5 

98.2 

7.70    JM 

67.6    1.0 

30.93    .17 

67.9  46.1 

45.33    .96 

70.8     0.8 

39.53    .18 

50.4    0.5 

Mar.  10.8 

7.45    JM 

66.4    1.3 

30.76    .16 

67.7    0.4 

44.97     .94 

69.8    1.1 

39.35    .17 

49.8  .0.6 

80.1 

7.82    .90 

64.9    1.6 

30.60    .14 

67.3    0.7 

44.74     .91 

68.6    1.4 

39.18    .15 

49.1     6.6 

30.1 

7.04     .16 

63.3    1.7 

30.47    .19 

60.6    0.0 

44.55    .17 

67.1     1.5 

39,04    .19 

48.5    6.6 

Apr.  9.1 

6.91  -.10 

61.5  -1.8 

30.37  -.08 

65.6  +1.1 

44.41  -.11 

65.5  -1.6 

38.93  -.09 

47.9  -6.6 

19.1 

6.84  -.04 

59.6    1.8 

30.31  -.04 

64.4     1.3 

44.33  -.05 

63.8    1.7 

38.87  -.04 

47.4     6.5 

89.0 

6.84  +.03 

57.8    1.8 

30.39    .00 

63.0     1.5 

44.30  +.01 

63.1     1.6 

38.85  +.01 

46.9     6.4 

Maj   9.0 

6.91     .10 

56.1     1.6 

30.33  +.05 

61.3    1.7 

44.34     .07 

60.5    1.5 

38.88    .06 

46.6  -6.9 

19.0 

7.05    .17 

54.6    1.4 

30.39    .00 

59.5    1.9 

44.45    .14 

59.1     1.4 

38.96    .11 

46.5    0.0 

88.9 

7.85 +.93 

53.3  -1.9 

30.50  +.14 

57.5  +9.0 

44.63  +.99 

57.8  -ija 

39.09  +.15 

46.5  +0.1 

June  7.9 

7.51     J» 

58.3    0.0 

30.66    .18 

55.4     9.1 

44.85     .96 

56.7    6.9 

39.37    .90 

46.7    0.3 

17.9 

7.88    .33 

51.5    0.6 

30.86    .91 

5.^3    9.1 

45.13     .30 

56.0    6.6 

39.49    Jn 

47.8    0.5 

87.9 

8.17     .37 

51.1  -0.3 

31.09    .94 

51.3    9.1 

45.46    .34 

55.5  -0.3 

39.74    M 

47.8    0.7 

July  7.8 

8.56    .40 

51.0  46.1 

31.34    .96 

49.1     9.0 

45.88    .37 

55.3    0.0 

40.01     .90 

48.6    0.8 

17.8 

8,97  +.49 

51.3+0.4 

31.61  +.98 

47.1  +1.9 

46.81  +.40 

55.4  +0.3 

40.31  +.30 

49.5  +1.0 

87.8 

9.39    .43 

51.8    0.7 

31.89    .90 

45.4     1.7 

46.61     .41 

55.8    0.5 

40.63    .31 

50.5    l.I 

Aug.  6.8 

9.83    .49 

53.7    1.0 

33.18    .99 

43.8    1.4 

47.03    .41 

56.5    0.8 

40.94    .39 

51.6    1.1 

16.7 

10.84     .49 

53.9    1.3 

33.47    .98 

42.5    1.1 

47.43    .41 

57.4     1.0 

41.86    .31 

53.7    1.9 

86.7 

10.66    .40 

55.3    1.5 

33.75    jn 

41.5    0.8 

47.84     .40 

58.6     1.3 

41.57    .30 

53.9    1.1 

Sept.  5.7 

11.05 +.38 

56.8  +1.7 

33.08 +.96 

40.9  +0.5 

48.33  +.38 

60.0  +1.6 

41.87 +.99 

55.0  +1.1 

15.6 

11.48    .35 

58.6    1.8 

33.37    414 

40.7  +0.1 

48.60     .36 

61.5     1.6 

48.15    sk 

56.1     1.0 

85.6 

11.76    .39 

60.5    9.0 

33.50    .99 

40.8  -6.9 

48.94     .33 

63.3    1.7 

43.42    JM 

57.1     1.0 

Oct.    5.6 

18.06    J» 

63.5    9.1 

33.71     .90 

41.3    0.6 

49.36     .30 

65.0    1.8 

43.66    sa 

58.0    0.9 

15.6 

18.33    S& 

64.7    9.1 

33.90    .17 

43.0    0.0 

49.55     .97 

66.9    1.9 

43.88    411 

58.8    0.8 

85.5 

18.56  +.91 

66.8  +9.1 

34.05  +.14 

43.1  -1.1 

49.80  +.93 

08.8  +1.9 

43.08  +.18 

59.5  +6.7 

Nov.  4.5 

18.75     .16 

68.9    9.1 

34.18     .11 

44.4     1.3 

50.00    .18 

70.8     1.9 

43.34     .15 

60.1    0.6 

14.5 

13.89    .11 

71.1     9.0 

34.37    .08 

45.8     1.5 

50.16    .14 

73.7     1.9 

43.38    .19 

60.7    0.5 

84.5 

13.97     .06 

73.1     1.9 

34.33    .05 

47.4     1.6 

50.38     09 

74.6     1.8 

43.48    .08 

61.1      0.4 

Dec.  4.4 

13.01  +.01 

74.9    1.8 

34.36  +.01 

49.0     1.6 

50.34  +.04 

76.3     1.7 

43.54     .05 

61.5    0.3 

14.4 

18.99  -.05 

76.6  +1.6 

34.36  -.09 

50.5  -IJi 

50.35  -.09 

78.0  +1.6 

43.57  +.01 

61.7+0.9 

84.4 

13.98    .10 

78.1     1.3 

34.33    .05 

51.9    1.4 

50.31     .07 

79.4     1.3 

43.56  -.03 

61.9+0.1 

34.4 

13.79  -.15 

79.3  +1.0 

34.35  -.08 

5.3.3  -1.3 

50.31  -.19 

80.6  +1.1 

43.50  -.07 

63.0    0.0 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

CPersei. 

Y  Eridaui. 

y  Tauri. 

e  Tanri. 

Mean 
Solar 
Date. 

Bight 
Asoenaion. 

Deolinatlon 
North, 

Right 
Aaoension. 

DeclinatioD 
South, 

AaoenBion. 

Declination 
North. 

Right 

Declination 
North. 

3  46 

-f-31  32' 

h     m 

3  52 

-13  49 

h     ni 

4  13 

+  15  20 

h     m 

4  21 

+  18  55 

(Dec.30.4) 

8 

55,90  -.04 

26J  +0.5 

41.04  -.08 

83.3  -1.6 

16.41  -.03 

50.0  -0.3 

55.62  -.09 

2r.'5  -0.1 

Jan.    0.3 

55.82    .10 

26.5    0.3 

40.96     .10 

84.8    1.4 

16.36     .07 

49.6    0.3 

55.58    .06 

21.4     0.9 

19.3 

55.70     .14 

26.7  +0.1 

40.85    .13 

86.1     1.1 

16.28    .10 

49.3     0.3 

55.50     .10 

21.2    0.9 

29.3 

5S^J^     .17 

26.7  -0.1 

40.70    .15 

87.1     0.9 

16.16    .13 

48.9    0.3 

55.38    .13 

21.0    0.9 

Feb.   8.3 

55.37    .19 

26.5    0.9 

40.54     .17 

87.8    0.6 

16.01     .16 

48.6    0.3 

55.23    .16 

20.7    0.3 

18.2 

55.17  -.90 

26.2  -0.4 

40.36  -.18 

88.2  -0.3 

15.84  -.18 

48.3  -0.3 

55.06  -.18 

20.4  -0.3 

98.2 

54.97     .90 

25.7     0.6 

40.17    .J8 

88.3    0.0 

15.66     .18 

47.9    0.3 

54.87     .19 

20.1     0.3 

Mar.  10.2 

54.77     .19 

25.0    0.7 

39.99    .18 

88.1  +0.3 

15.47    .18 

47.6     0.3 

54.69     .18 

19.8    0.3 

20.2 

54.58    .17 

24.2    0.8 

39.82    .16 

87.7    0.6 

16.30    .16 

47.3    0.3 

54.51     .17 

19.4    0.3 

30.1 

54.43     .14 

23.3    0.0 

39.67    .14 

86.9    0.9 

15.15    .14 

47.0     0.9 

54.35    .15 

19.1     0.3 

Apr.   9.1 

54.31  -.10 

22.4  -0.9 

39.55  -.10 

85.9  +1J9 

15.02  -.11 

46.8  -0.1 

54.21  -.19 

18.8  -0.3 

19.1 

54.23  -.05 

21.5    0.9 

39.46    .06 

84.6    1.4 

14.94     .07 

46.7    0.0 

54.12    .08 

18.5    0.9 

29.0 

54.21     .00 

20.6    0.8 

39.42  -.09 

83.0     1.7 

14.89  -.09 

46.8  +0.1 

54.06  -.03 

18.4-0.1 

May    9.0 

54.23  +.05 

19.8    0.7 

39.42  +.09 

81.2    1.9 

14.89  +.09 

46.9    0.9 

54.05  +.09 

18.3    0.0 

19.0 

54.31     .11 

19.2    0J& 

39.47    .07 

79.3    9.0 

14.93    .07 

47.2    0.4 

54.09     .06 

18.4  +0.2 

29.0 

54.45  +.16 

18.8  -0.3 

39.56  +.11 

77.2  +9.9 

15.03  +.11 

47.7  +0.5 

54.18  +.11 

18.6  +0.3 

June  7.9 

54.63     .90 

18.6  -0.1 

39.69    .15 

75.0    9.9 

15.16    .16 

48.3    0.7 

54.31     .15 

19.0    0.4 

17.9 

54.85     .94 

18.5  +0.1 

39.87    .19 

72.7  ^  9.3 

15.34     .90 

49.0    0.8 

54.49     .19 

19.5    0.6 

27.9 

55.11     .97 

18.7    0.3 

40.08    .99 

70.4  '  9.9 

15.55    .93 

49.9    0.9 

54.70     .93 

20.2    0.7 

July  7.9 

55.40     .30 

19.1     0.5 

40.32    .95 

68.2     S.1 

15.80     M 

50.9    1.0 

54.94     .95 

20.9    0.8 

17.8 

55.72  +.39 

19.7  +0.7 

40.58  +.97 

66.1  +9.0 

16.06  +.97 

51.9  +1.1 

55.20  +.98 

21.8+0.9 

27.8 

56.05     .33 

20.5    0.8 

40.86     .28 

64.2    1.8 

16.35    .99 

53.0    1.1 

55.49     .99 

22.7    0.9 

Aug.  6.8 

56.38    .34 

21.4     0.9 

41.14     .99 

62.6    1.5 

16.64     .30 

54.1     1.1 

55.79     .30 

2:).6    0.9 

16.7 

56.72     .34 

22.4     1.0 

41.43     .99 

61.3    1.1 

16.94     .30 

55.1     1.0 

56.09     .30 

24.6    0.9 

26.7 

57.05    .33 

23.5    1.1 

41.72     .98 

60.3    0.8 

17.24     .99 

56.1     0.9 

56.39     .30 

25.5    0.9 

Sept.  5.7 

57.37  +.31 

24.6  +1.9 

42.00  +.97 

59.7  +0.4 

17.53  +.99 

57.0  +0.8 

56.69  +.30 

26.3  +0.8 

15.7 

57.68    .30 

25.8    1.9 

42.26     .96 

59.5     0.0 

17.81     J» 

57.7    0.7 

56.98     .99 

27.0    0.7 

25.6 

.57.97     .28 

27.0    1.9 

42.51     .94 

59.8  -0.4 

18.08    .96 

58.3    0.5 

57.26     .97 

27.6     0  6 

Oct.    5.6 

58.24     .95 

28.1     1.1 

42.74     .99 

60.4     0.8 

18.34     .95 

58.7     0.4 

57.53     .96 

28.1     0.4 

15.6 

58.48    .93 

29.2    1.1 

42.95     .19 

61.3     1.1 

18.57    .99 

59.0    0.9 

57.77     .94 

28.5    0.3 

2.-5.6 

58.69  +J» 

30.3  +1.1 

43.13  +.17 

62.6  -1.4 

18.78  +.90 

59.1  +0.1 

58.00  +.91 

28.8  +0.9 

Nov.  4.5 

58.88     .17 

31.4    1.0 

43.28     .14 

64.1     1.6 

18.97     .17 

59.1     0.0 

58.20     .19 

29.0  +0.1 

14.5 

59.03     .13 

32.4    0.9 

43.40     .10 

65.8     1.8 

19.13     .14 

59.0  -0.1 

58.37     .16 

29.0    0.0 

24.5 

59.14     .09 

33.3     0.9 

43.49     .07 

67.6    1.8 

19.26     .11 

58.9    09 

58.51     .19 

29.1     0.0 

Dec.    4.4 

59.22     .05 

34.1     0.8 

43.54  +.03 

69.5     1.8 

19.35    .08 

58.6    0.9 

58.62    .09 

29.0     0.0 

14.4 

59.25  +.01 

34.8  +0.7 

43.56    .00 

71.3-1.7 

19.41  +.04 

58.4  -0.3 

58.68  +.05 

29.0  -0.1 

24.4 

59.24  -.03 

35.5    0.6 

43.53  -.04 

73.1     1.6 

19.43     .00 

58.1     0.3 

58.71     .00 

28.9    0.1 

34.4 

59.19 -.08 

36.0  +0.4 

43.48  -.07 

74.6  -1.5 

19.40  -.04 

57.8  -0.3 

58.70  -.04 

28.8  -0.1 

21 
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APPARENT  PLACES  FOE  THE  UPPEE  TRANSIT  AT  WASHINOTOK. 

a  Tauri. 
(Aldebaram,) 

a  Cameiopardalis. 

I  AurigsB. 

11  Orionis. 

Meui 
Solar 
Date. 

Right 

Bight 

Sight 

Declination 

Right 

Declination 

A«»i.Um. 

North. 

AwMiaion. 

North. 

Affff^oMffliT 

North, 

Aaoenaion. 

North. 

h     m 

O           / 

h     m 

O             1 

h     m 

O           1 

h     m 

o         t 

4  29 

+  16  16 

4  42 

+66    8 

4  49 

+32  58 

4  57 

+  15  14 

(Dec.30.4) 

20.83  -.01 

30.6  -0.3 

41.02  -.08 

43'.'l  49.3 

32.14    .00 

53.0  4«.7 

61.41  +.01 

26'o  -0.4 

Jan.   9.4 

20.80    .06 

30.3    0.3 

40.89    .18 

45.4    9.1 

32.12  -.05 

53.6    0.6 

61.40  -.03 

25.7    0.3  p 

19.4 

20.72    .10 

30.0    0.3 

40.66    Ja 

47.3    1.8 

32.05    .10 

54.2    0.5 

61.34    .07 

25.3    0.3 

29.3 

20.61     .13 

29.7    0.3 

40.34    .35 

48.9    1.4 

31.93    .14 

54.6    0.3 

61.25    .11 

25.1     0.3 

Feb.  8.3 

20.46    .1ft 

29.4    0.3 

39.95    .49 

60.0    0.0 

3K77    .17 

54.8  40.9 

61.12    .14 

24.8    0.9 

18.3 

20.30  -.17 

29.1  -0.3 

39.51  -.46 

50.7  -W.5 

31.58  -.90 

54.9    0.0 

60.96  -.17 

24.6  -0.9 

28.2 

20.11     .18 

28.8    0.3 

39.03    .48 

50.9    0.0 

31.37    .91 

54.8  -0.9 

60.78    .18 

24.3    0.9 

liar.  10.2 

19.93    .18 

28.5    0.3 

38.54     .48 

50.6  -0.5 

31.16    .91 

54.6    0.3 

60.59    .19 

24.1     0.9 

20.2 

19.75    .17 

28.3    0.3 

38.07    .46 

49.8    1.0 

30.94     .90 

54.2    0.5 

60.41     .18 

23.9    0.9 

30.2 

19.59    .15 

28.0    0.9 

37.64    .40 

48.6    1.4 

30.75    .18 

53.6    0.6 

60.23    .16 

23.8    0.1 

Apr.  9.1 

19.45  -.18 

27.8  -0.9 

37.27-34 

47.1  -1.7 

30.58  -.15 

52.9  -0.7 

60.08  -.14 

23.7  -0.1 

19.1 

19.35    .06 

27.7  -0.1 

36.97     .96 

45.2    9.0 

30.45    .U 

52.1     0.8 

59.96    .10 

23.7    0.0 

29.1 

19.29  -.04 

27.7    0.0 

36.75     .16 

43.0    9.9 

30.36    .06 

51.3    0.8 

59.88    .06 

23.7  +0.1 

Maj   9.1 

19.27  +.01 

27.7  +0.9 

36.64  -.06 

40.7    9.3 

30.32  -.01 

50.6    0.8 

59.83  -.09 

23.8    0.8 

19.0 

19.30    .06 

28.0    0.3 

36.63  +.04 

38.4     9.3 

30.34  +.04 

49.8    0.7 

59.84  +03 

24.1     0.3 

29.0 

19.38  +.10 

28.3  +0.4 

36.73  +.15 

36.0  H9.3 

30.40  +.00 

49.2  -0.6 

59.89  +.07 

24.5  40.4 

June  8.0 

19.50    .14 

28.8    0.6 

36.93    .94 

33.8    9.3 

30.52    .14 

48.6    0.5 

59.98    .19 

24.9     OJ^ 

17.9 

19.67    .18 

29.5    0.7 

37.22    .33 

31.7    9.0 

30.69    .10 

48.2    0.3 

60.12    .16 

25.5    0.6 

27.9 

19.87     .99 

30.2    0.8 

37.60     .49 

29.8    1.8 

30.90    .93 

48.0  -0.9 

60.30    .10 

26.2    0.7 

July  7.9 

20.10    M 

31.1    0.0 

38.05    .48 

28.2    1.5 

31.14     .96 

47.9    0.0 

60.51     M 

27.0    0.8 

17.9 

20.36  +.97 

32.0  40.9 

38.57  +.54 

26.9  -1.1 

31.42  +.90 

47.9  +0.1 

60.74  +.95 

27.9  40.8 

27.8 

20.63    .98 

33.0    1.0 

39.14     .50 

25.9    0.8 

31.72   -.31 

48.1     0.9 

61.00     .87 

28.7    0.9 

Ang.  6.8 

20.92    .90 

33.9    l.O 

39.75    .69 

25.3    0.5 

32.04     .39 

48.4    0.4 

61.28    .98 

29.6    0.8 

16.8 

21.22    .ao 

34.9    0.0 

40.39    .65 

25.0  -0.1 

32.37    .33 

48.9    0.5 

61.56    .99 

30.4     0.8 

26.8 

21.52    .80 

35.7    0.8 

41.05    .66 

25.1  +0.3 

32.71     .34 

49.4    0.5 

61.86    .90 

31.1      0.7 

Sept.  5.7 

21.81  +.90 

.%.5  +0.7 

41.71  +.66 

25.5  +0.6 

33.05  +.34 

50.0  40.6 

62.15  +J» 

31.7+0.6 

15.7 

22.10    .98 

37.2    0.6 

42.36    .64 

26.3    0.0 

33.38    .33 

50.6    0.7 

62.44    .99 

32.2    0.4 

25.7 

22.38    S7 

37.7    0.4 

43.00    .69 

27.4    1.3 

33.70    .39 

51.3    0.7 

62.73    J» 

32.6    0.3 

Oct.    5.6 

22.65    .96 

38.1    0.3 

43.61     .50 

28.9    1.6 

34.02    .31 

52.0    0.7 

63.01     .87 

32.8  40.1 

15.6 

22.89    M 

38.3  +0.9 

44.18    .55 

30.6    1.8 

34.32    .90 

52.7    0.7 

63.27    J» 

32.8    0.0 

25.6 

23.12  +.99 

38.4    0.0 

44.70  +.50 

32.6  +9.1 

34.59  +.96 

53.4  +0.7 

63.51  +.94 

32.8  -0.1 

Nov.  4.6 

23.32    .10 

38.4  -0.1 

45.17    .43 

34.8    9.3 

34.85    .94 

54.1    0.8 

63.74     .91 

32  6    0.8 

14.5 

23.50    .16 

38.3    0.1 

45.57    .36 

37.2    9.5 

35.07    .91 

54.9    0.8 

63.94     .10 

32.3    0.3 

24.5 

23.65    .13 

38.1     0.9 

45.89    .97 

39.7    9.6 

35.26    .17 

55.7    0.8 

64.12    .16 

32.0    0.3 

Deo.  4.5 

23.76    .00 

37.9    0.9 

46.12    .18 

42.3    2.6 

35.41     .13 

56.4    08 

64.26    .19 

31.6    0.4 

14.5 

23.83  +.06 

37.7  -OJi 

46.25  +.08 

45.0  48.6 

35.51  +.08 

57.2  40.7 

64.36  +.06 

31.2  -0.4 

24.4 

23.86  +.01 

37.4    0.9 

46.28  -.08 

47.5    9.5 

35.57  +.03 

57.9    0.7 

64.42  +.04 

30.9    0.3 

34.4 

23.85  -.03 

37.2  -0.9 

46.21  -.19 

49.9  +9.3 

35.58  -.09 

58.6  40.7 

64.43    .00 

30.5  -0.3 

FIXED  STAE8,  1885. 
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AFPABENT  PLACES  FOB  THE  UPPEB  TBANSIT  AT  WASHINGTON. 

MOMI 

SoUr 
Date. 

o  Au 
{Cap 

UST) 

B  OrioDis. 
(Rigel.) 

/9Taari. 

Groombridgo  966. 

Blsht 

North, 

Bight 
Aaoenaioii. 

Souih. 

Rigbt 
Aeoeosion. 

Dedbution 
North. 

Bight 
Ascension. 

DeoUnation 
North. 

h     m 
5     8 

+45  52 

h     m 

5    9 

o         / 

-  8  20 

h     m 
5  19 

+28  30 

h     m 

524 

+74  57 

(Deo.30.4) 

• 
13.92  +.08 

4K8  +1.4 

8 

2.11    .00 

19.2  -1.7 

3.19  +.08 

85.3  +0.4 

87.44  -.03 

60'^6  +9.0 

Jan.    9.4 

13.90  -.04 

43.2    1.3 

2.10 -.04 

20.8    1.5 

3.13  -.09 

85.7    0.4 

87.33    .10 

63.3    9.6 

19.4 

13.83    .11 

44.4    1.1 

2.04    .08 

22.2    1.3 

3.09    .07 

86.1     0.3 

87.06    .36 

65.9    9.4 

S9.4 

13.69    .16 

45.4    0.0 

1.94    .19 

23.4    1.1 

3.00    .11 

86.4    0.3 

86.63    .40 

68.1    9.0 

Feb.  8.3 

13.51     .90 

46.2    0.6 

1.81     .15 

24.4    0.8 

8.87    .15 

26.6    0.9 

86.07    .61 

59.9    1.6 

18.3 

13.28  -.94 

46.7  +0.4 

1.65  -.17 

25.1  -0.6 

2.70  -.18 

86.8  +0.1 

86.41  -.70 

61.3  +1.1 

28.3 

13.03     .96 

46.9  +0.1 

1.47    .18 

25.5    0.3 

2.51     .90 

86.8    0.0 

84.67    .76 

62.1  +0.6 

Mar.]0.*2 

12.77     .97 

46.8  -0.9 

1.28    .19 

25.7  H).l 

9.30    Jil 

86.7  -0.1 

83.90    .78 

62.4    0.0 

80.-2 

12.50     J» 

46.4    OJi 

1.09    .18 

25.7  40.9 

2.09    jn 

86.5    0.3 

83.18    .76 

62.2 -OUi 

30.2 

12.25    JM 

45.8    0.8 

0.91    .17 

25.3    0.4 

1.90    .19 

86.8    0.4 

88.37    .79 

61.4    1.0 

Apr.  9.9 

12.03  -.90 

44.9  -1.0 

0.75  -.15 

24.8  +0.7 

1.72  -.16 

85.8  H).4 

81 .68 -.64 

60.1  -1.5 

]9.1 

11.85    .16 

43.7    1.9 

0.61     .19 

24.0    0.9 

1.57    .13 

85.3    0.5 

81.09    J» 

58.4    1.0 

39. 1 

11.72    .10 

42.5    1.3 

0.51     .08 

22.9    1.1 

1.47    .00 

84.8    0.5 

20.62    .41 

56.4    9.9 

Maj   9.  J 

11.64  -.04 

41.1     1.4 

0.45  -.04 

21.7    1.3 

1.40 -.04 

84.3    OJi 

20.28    .97 

54.0    9.4 

19.1 

1 1.63 -f.  09 

39.7    1.4 

0.43    .00 

20.2    1.5 

1.39  +.01 

83.8    0.5 

90.09  -.11 

51.5    9.6 

39.0 

11.68 +.06 

38.3  -1.4 

0.46  +.05 

18.6  +1.7 

1.42  +.06 

83.4  -0.4 

20.06  +.04 

48.9  HJ.6 

June  8.0 

11.79    .14 

37.0    1.3 

0.52    .00 

16.8    1.8 

1.51    .10 

83.1     0.3 

20.17    .10 

46.2    9.6 

18.0 

11.95    .10 

35.8    1.1 

0.63    .13 

15.0    1.9 

1.64    .15 

82.8    0.9 

20.43    .34 

43.6    SLS 

87.9 

12.17    JM 

34.7    1.0 

0.78    .16 

13.0    1.9 

1.81     .10 

22.7  H).l 

20.85    .47 

41.1     9.4 

July  7.9 

12.44    .90 

33.8    0.8 

0.96    .90 

11.1     1.9 

2.02    .93 

82.7    0.0 

21.39    .60 

38.8    9.9 

17.9 

12.75  +.39 

33.1  -0.6 

1.17  +.99 

9.2  +1.8 

2.26  +.96 

22.7  +0.1 

22.05  +.71 

36.8  -1.9 

87.9 

13.09    .35 

32.6    0.4 

1.40     .94 

7.5    1.7 

8.53    .98 

22.9    0.9 

22.81     .80 

35.0    1.6 

Aug.  6.8 

13.45    .37 

32.3  -0.9 

1.66     JS» 

6.9    1.5 

2.82    .30 

83.1    0.3 

23.66    .88 

33.6    1.9 

1G.8 

13.83    .30 

32.2    0.0 

1.92     .97 

4.6    1.9 

3.13    .31 

83.4    0.3 

24.57    .04 

32.6    0.0 

86.8 

14.23    .40 

32.2  +0.9 

2.20    .98 

3.5    0.0 

3.44    .31 

83.8    0.3 

25.54    .08 

31.9    0.5 

Sept.  5.8 

14.63  +.40 

32.5  +0.3 

2.48  +.98 

9.7  +0.6 

3.76  +.39 

84.1  +0.4 

86.54  1.00 

31.6-0.1 

15.7 

15.03    .40 

33.0    0.5 

2.75    M 

8.4+OJi 

4.09     .39 

84.5    0.4 

87.55  1.00 

31.7+0.3 

25.7 

15.42    .39 

33.5    0.7 

3.03     .97 

2.3 -OJi 

4.41     .39 

84.8    0.3 

88.56  1.00 

32.2    0.7 

Oct.    5.7 

15.81     .38 

34.3    0.6 

3.30    J» 

2.7    0.5 

4.72    .31 

85.2    0.3 

89.55    .07 

33.1     1.1 

15.6 

16.18    .30 

35.2    1.0 

3.55    .95 

3.4    0.9 

6.02    .90 

85.5    0.3 

30.50    .99 

34.4    1.5 

25.6 

16.52  +.33 

36.2  +1.1 

3.79  +.93 

4.5  -IJI 

6.31  +jn 

85.8  +0.3 

31.39 +.85 

36.1  +1.8 

Nov.  4.6 

16.84     .30 

37.4    1.9 

4.01     .91 

6.8    1.4 

6.58    JB 

86.1    0.3 

38.81     .77 

38.1    9.9 

14.6 

17.13     .96 

38.7    1.3 

4.20    .18 

7.2    1.6 

5.82    .93 

86.5    0.3 

38.93    .66 

40.4    9.4 

24.5 

17.37     .99 

40.1     1.4 

4.36    .15 

9.0    1.7 

6.03    .90 

86.8    0.4 

33.53    .53 

43.0    9.7 

Deo.    4.5 

17.57     .17 

41.5     1.5 

4.50    .11 

10.8    1.8 

6.21     .16 

87.8    0.4 

34.00    .40 

46.8    9.8 

14.5 

17.71  +.19 

43.0  +1JJ 

4.50  +.07 

12,6  -1.8 

.  6.34  +.11 

87.6  +0.4 

34.38  +.94 

48.6  +9.9 

24.5 

17.80  +.06 

44.5    1.4 

4.64  +.03 

14.3    1.7 

6.43    .06 

88.0    0.4 

34.48  +.06 

61.6    9.9 

34.4 

17.82    .00 

45.9  +1.4 

4.65  -.01 

15.9  -1.6 

6.47  +.01 

88.4  +0.4 

34.47  -.08 

64.4  +9.8 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

6  Orionis. 

a  Leporis. 

e  OrioniB. 

a  ColumbsB. 

Mean 
Solar 
Dato« 

-Bight 
Aaoenaioxi. 

DeclinatioTi 
Smith, 

Right 
AsceiiBlon. 

Declination 
Bouth. 

Bight 
Aflcenaion. 

Declination 
South. 

Bight 
Ascension. 

Declination 
South. 

h     m 

5  26 

O            / 

-  0  23 

h     m 

5  27 

O           / 

-17  54 

h      ni 

5  30 

o         / 

-  1  16 

h     m 

5  35 

O            1 

-34    8 

(Dec.90.4) 

8 

9.39  +.03 

17.9  -1.3 

41.00 +.01 

32.3  H9.9 

24.18  +.03 

45.8  -1.4 

30.83  -.01 

23.8  H9.8 

Jan.    9.4 

9.40  -.09 

19.1     1.9 

41.00 -.03 

34.4    9.0 

24.19  -.01 

47.1     1.9 

.30.80    .06 

26.5     9.6! 

19.4 

9.36     .06 

20.2    1.0 

40.94     .06 

36.2    1.7 

24.16    .06 

48.3    1.1 

30.72    .11 

29.0    9.3 

29.4 

9.28    .10 

21.1      0.6 

40.84     .19 

37.8    1.5 

24.08    .10 

49.3    0.0 

30.58    .15 

31.1     1.0 

F«»b.   8.3 

9.16    .la 

21.9    0.7 

40.70    .15 

39.1     1.1 

23.96     .13 

50.1     0.7 

30.41     .19 

32.8    1.5 

18.3 

9.01  -.16 

22.5  -0.5 

40.54  -.18 

40.1  -0.8 

23.82  -.16 

50.7  -0.5 

30.21  -.99 

34.2  -1.1 

28.3 

8.84     .18 

22.9    0.3 

40.35    .SO 

40.8    0.5 

23.64     .18 

51.1     0.3 

29.98    .94 

35.0    0.6 

Map.  10.3 

8.65    .18 

23.1  -O.I 

40.14     .90 

41.1  -OJ 

23.46    .19 

51.4-0.1 

29.73     ,95 

35.5  -0.9 

20.2 

8.47    .18 

23.1     0.0 

39.94     .90 

41.0+0.9 

23.27    .18 

51.4  4^.1 

29.48     .515 

35.4  +0.3 

30.2 

8.29    .17 

23.0  +0.9 

39.74     .19 

40.7     0.5 

23.09    .17 

51.3     0.9 

29.23     .94 

34.9    0.7 

Apr.    9.2 

8.12 -.15 

22.7  +0.4 

39.56  -.17 

40.0  +0.0 

22.93  -.15 

50.9  •l'0.4 

29.01  -.91 

34.0  +1.1 

19.1 

7.99     .19 

22.2    0.6 

39.40     .14 

38.9     l.l 

22.79     .19 

50.4     0.6 

28.81     .18 

32.7    1.5 

29.1 

7.88    .09 

21.5    0.8 

39.28     .11 

37.7     1.4 

22.68     .09 

49.7     0.8 

28.64     .15 

31.0     1.9 

May   9.1 

7.81     .05 

20.6     0.0 

39.19     .06 

36.1     1.7 

22,6\     .05 

48.8    1.0 

28.51     .10 

29.0    9.9 

19.1 

7.79  -.01 

19.6     1.1 

39.14  -.09 

34.3    1.9 

22..57  -.01 

47.7    1.1 

28.43     .06 

26.6    9..'>i 

29.0 

7.80  +.04 

18.4  +1.9 

39.14  +.09 

32.3  +9.1 

22.59  f.03 

46.5  +1.3 

28.39  -.01 

24.1   +9.7 

Juue  8.0 

7.86     .08 

17.1      1.4 

39.18     .06 

30.1      9.9 

22.64     .07 

45.2     1.4 

28.41  +.04 

21.3     9.8 

18.0 

7.96     .19 

15.7     1.4 

39.27     .10 

27.8    9.3 

22.73     .11 

43.7     1.5 

28.47     .08 

18.4     9.9 

28.0 

8.10    .15 

14.2    1.5 

39.39     .14 

25.5    9.3 

.22.87     .15 

42.2    1.5 

28.57     .13 

15.5    9.9 

July  7.9 

8.27    .19 

12.7    1.5 

39.55     .18 

23.2    9.3 

23.03    .18 

40.7    1.5 

28.72    .17 

12.6    9.8 

17.9 

8.47  +.91 

11.2+1.5 

39.75  +.91 

20.9  +9.9 

23.23  +.91 

39.2  +IJ5 

28.91  +.91 

9.8  +9.7 

27.9 

8.69     .93 

9.8    1.4 

39.97    J» 

18.8    9.0 

23.45     .93 

37.7     1.4 

29.14     .94 

7.3     9.4 

Aug.  6.8 

8.94     .95 

8.5     1.9 

40.21     .95 

17.0     1.7 

23.69     .95 

36.4     1.9 

29.39     .96 

5.0     9.1 

16.8 

9.20     .97 

7.4     1.0 

40.47     .97 

15.4     1.4 

23.95    .96 

35.3     1.0 

29.66    .98 

3.1     1.7 

26.8 

9.47    .97 

6.5    0.8 

40.74     .98 

14.2     1.0 

24.22     .97 

34.3    0.8 

29.96     .30 

1.6      1.9 

Sept.  5.8 

9.75  +.98 

.   5.8  +0.5 

41.02 +.98 

13.3  40.6 

24.50  +.98 

33.6  +0.5 

30.S6  +.31 

0.0  +0.7 

15.7 

10.02    .98 

5.4  +0.9 

41.31     .98 

13.0+0.9 

24.78     .98 

33.3  40.9 

30.58     .31 

0.1   +0.2 

25.7 

10.30     .98 

5.3  -0.1 

41.59     .98 

13.0  -0.9 

25.03    .97 

33.2  -0.1 

30.89     .31 

0.2  H).4 

Oct.    5.7 

10.57     .97 

5.5    0.4 

41.87     .97 

13.5    0.7 

25.33    .27 

33.4    0.4 

31.20     .30 

0.9     0.0 

i5.r 

10.84     .96 

6.0    0.6 

42.14     .96 

14.4     1.1 

25.59     .96 

33.9    0.7 

31.49     .99 

2.1      1.4 

25.6 

11.09 +.94 

6.8  -0.9 

42.39  +.94 

15.7  -1.5 

25.84  +.94 

34.8  -0.9 

31.77 +.97 

3.8  -1.9 

Nov.   4.6 

11.32     .99 

7.8     1.1 

42.62     .99 

17.4     1.8 

26.08     .99 

35.8     1.1 

32.02     .94 

5.9    a.3 

14.6 

11.53     .90 

9.0     1.9 

42.83     .-19 

19.3    9.1 

26.29     .90 

37.0     1.3 

32.25     .91 

8.5     9.6 

24.5 

11.72    .17 

10.3     1.3 

43.01     .16 

21.5    9.9 

26.48     .17 

38.4     1.4 

32.44     .17 

11.2     9.9 

Dec.    4.5 

11.87    .13 

11.7     1.4 

43.15     .13 

23.8    9.3 

26.64     .14 

39.8     1.4 

32.58     .19 

14.1      3.0 

14.5 

11.90  +.10 

13.1  -1.4 

43.26  +.09, 

26.1  -9.3 

26.76  +.10 

41.3-1.4 

32.69  +.08 

17.1  -3.0 

24.5 

12.06     .06 

14.4     1.3 

43.32  +.04 

28.4    9.9 

26.84     .06 

42.7     1.4 

32.74  +.03 

20.1      9.9 

34.4 

12.10  +.09 

15.7  -1.9 

43.34  -.01 

30.5  -9.0 

26.87  +.09 

44.0-1.3 

32.74  -.03 

23.0  -9.8 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON, 

a  Orion  18. 

V  Ononis. 

22  Camelop.  (H.) 

I 
/I  Geminorum. 

Mean 
Solar 
Date. 

Bight 
Ascenaion. 

Declination 
North, 

Bight 
Ascension. 

Declination 
North. 

Bight 
Ascension. 

Declination 
North, 

Bight 
Ascension. 

Deolination 
North. 

h     m 
5  48 

0          / 

+  7  22 

h     m 

6     I 

+  14  46 

h      m 

6    6 

+69  21 

h      m 

6  16 

+22  34 

(Dec.30.5) 

58.31  +.05 

53.8  -0.0 

■      8 

2.02  +.07 

4L5-0,5 

14.32  +.19 

2L3  +9.6 

1.90  +.09 

6.6    0.0 

Jan.    9.5 

58.34  +.0J 

53.0    0.8 

2.07  +.09 

41.1     0.4 

14.38  -.01 

23.9    9.6 

1.97  +.04 

6.6    0.0 

19.4 

58.32  -.04 

52.2    0.7 

2.06  -.09 

40.7    0.3 

14.30     .14 

26.4     9.4 

1.98  -.01 

6.7  +o.\ 

29.4 

58.26    .08 

51.6    0.6 

2.02    .07 

40.4    0.9 

14.10    .95 

28.7    9.9 

1.94     .06 

6.8    0.9 

Feb.   8.4 

58.16    .13 

51.1     0.4 

1.92    .11 

40.2    0.9 

13.79    .36 

30.7     1.9 

1.86    .11 

7.0    oja 

18.4 

58.03  -.14 

50.7  H).3 

1.79 -.13 

40.1  -0.1 

13.38  -.45 

32.4  +1.5 

1.73  -.14 

7.2  -W.9 

28.3 

57.87    .17 

50.4    0.9 

1.63    .17 

40.0  -0.1 

12.90    .61 

33.7    1.0 

1..57    .17 

7.4    0.9 

Mar.  10.3 

57.69    .18 

50.2  -0.1 

1.45    .18 

40.0    0.0 

12.36     .55 

34.5  +0.5 

1.39    .10 

7.5    0.1 

20.3 

57.50    .10 

50.2    0.0 

1.26    .10 

40.0     0.0 

11.80    .56 

34.8    0.0 

1.20    .90 

7.6  +0.1 

30.3 

57.32    .18 

50.2  +0.1 

1.08    .18 

40.0     0.0 

11.24    .55 

34.6  -0.4 

1.00    .10 

7.6    0.0 

Apr.   9.2 

57.15  -.16 

50.4  +0.9 

0.90  -.17 

40.0  +0.1 

10.71  -JJI 

33.9  -0.9 

0.81  -.18 

7.6    0.0 

19.2 

57.00    .13 

50.6    0.3 

0.74     .14 

40.1     0.1 

10.23    .44 

32.7    X.3 

0.64    .15 

7.5  -0.1 

29.2 

56.88    .10 

51.0    0.4 

0.62    .11 

40.2     0.9 

9.82    .36 

31.2    1.7 

0.51     .19 

7.4    O.l 

May  9.2 

56.80    .06 

51.5    0.5 

0.53    .07 

40.4     OM 

9.50     .97 

29.3    9.0 

0.40     .06 

7.3    0.1 

19.1 

56.76  -.08 

52.1     0.7 

0.48  -.09 

40.6     0.3 

9.28    .16 

27.2    9.9 

0.34  -.04 

7.2    0.1 

29.1 

56.76  +.09 

52.8  +0.8 

0.48  +.09 

40.9  +0.4 

9.17  -.05 

24.9  -9.4 

0.32    .00 

7.1  -0.1 

June  8.1 

56.80     .06 

53.6    0.9 

0.51     .06 

41.3     0.4 

9.17  +.06 

22.4    9.4 

0.35  +.05 

7.0  -O.l 

18.0 

56.89    .10 

54.6    0.0 

0.59    .10 

41.8     0.5 

9.28    .17 

20.0     9.5 

0.42    .09 

7.0    0.0 

28.0 

57.01     .14 

55.5    1.0 

0.71     .14 

42.3     0.5 

9.51     .97 

17.5    9.4 

0.53    .13 

7.0    0.0 

July  8.0 

57.17    .17 

56.6    1.0 

0.86    .17 

42.9     0.6 

9.83    .37 

15.2     9.3 

0.67    .16 

7.1  +0.1 

18.0 

57.36  +.30 

57.6  +1.0 

1.05  +.90 

43.5  +0.6 

10.24  +.46 

13.0  -9.1 

0.86  +.90 

7.2  +0.1 

27.9 

57.57    JSa 

58.6    1.0 

1.26     .93 

44.1     0.6 

10.74     .53 

11.0     1.9 

1.07    .99 

7.3    0.1 

Aug.  6.9 

57.81     .94 

59.5    0.9 

1.50    JSa 

44.6    0.5 

11.31     .60 

9.2     1.6 

1.31     .95 

7.4    0.1 

16.9 

58.06     .26 

60.4    0.8 

1.75    M 

45.1     0.5 

11.95     .66 

7.8     1.3 

1.57     .97 

7.5    0.1 

26.8 

58.33    .97 

61.1     0.6 

2.02    .98 

45.6    0.4 

12.63    .70 

6.6    1.0 

1.84     .98 

7.6  -W-l 

Sept.  5.8 

58.61  +.96 

61.6  +0.4 

2.31  +.98 

45.9  +0.9 

13.35  +.73 

5.7  -0;7 

2.13  +.99 

7.6    0.0 

15.8 

58.89    M 

61.9  +0.9 

2.60    .90 

46.0  +0.1 

14.09    .75 

5.2  -0.3 

2.43     .30 

7.6  -0.1 

25.8 

59.17    M 

61.9    0.0 

2.89    .99 

46.1  -oa 

14.85    .76 

5.1     0.0 

2.74     .31 

7.5    0.1 

Oct.    5.7 

59.45    .96 

61.8-0.3 

3.18    .99 

45.9     0.9 

15.61     .74 

5.3  +0.4 

3.05    .31 

7.3    0.9 

15.7 

59.73    .97 

61.4    0.5 

3.47    .90 

45.6    0.3 

16.36    .71 

5.9     0.8 

3.36    .30 

7.1     0.3 

25.7 

60.00  +.26 

60.8  -0.7 

.3.75  +.98 

45.2  -0.5 

17.09  +.66 

6.9  +1,1 

3.66  +.30 

6.8  -0.3 

Nov.  4.7 

60.25     .94 

60.1     0.8 

4.02     .96 

44.7     0.5 

17.77    .60 

8.2    1.5 

3.95    .96 

6.5    0.8 

14.6 

60.49     .99 

59.2    0.9 

4.28    .94 

44.1     0.6 

18.40     J» 

9.8     1.8 

4.23    .96 

6.1     0.3 

24.6 

60.70    J» 

58.2    1.0 

4.51     .91 

43.5    0.6 

18.96    .49 

11.8    9.1 

4.48     .94 

5.8    0.3 

Dec.   4.6 

60.88    .16 

57.2    1.0 

4.70     .18 

42.9     0.6 

19.44     .31 

14.0    9.3 

4.70     iJl 

5.6     0.9 

14.5 

61.02 +.19 

56.2  -1.0 

4.87  +.14 

42.3  -0.6 

19.81  +.90 

16.5  +9.5 

4.89  +.17 

6.4  -0.1 

24.5 

61.13    .08 

55.3    0.9 

4.99    .10 

41.7     0.5 

20.06  +.07 

19.0     9.6 

5.04    .19 

6.3  -0.1 

34.5 

61.19  +.04 

54.4  -0.8 

5.07  +.06 

41.3-0.4 

20.20  -.07 

21.7  +9.7 

5.14  +.66 

5.3    0.0 
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APPARENT  PLACES  FOE  THE  UPPEE  TRANSIT  AT  WASHINGTON. 

Mefto 
8o]ar 
Date. 

a  ArgUB. 
{Canopua.) 

y  Geminorum. 

a  Canis  Majoris. 

eCania 

MajoriB. 

Bight 
Asoenston. 

DeoUnfttimi 

,  Biffht 

DeolinatiOD 
North. 

Wght 
ABCentioii. 

Simih. 

Sight 
Asccsuion. 

Declination 
JSouth, 

h     m 

6  21 

-52  37 

6  sT 

+  16  29 

h     in 

6  40 

-16  33' 

h     m 
6  54 

-28  48 

(Deo.30^) 

26.43  +.01 

7l'.'l  -3.5 

5.78  +J0 

35.8  -0.4 

a 
6.47  +.00 

45.8  H8.4 

8 

8.19  +.09 

69'.'2  -3.0 

Jan.   9.5 

86.41  -.06 

74.5     3.3 

5.80  +.06 

35.4    0.3 

6.53  +.04 

48.1     9.3 

8.25  +.04 

78.1     9.8 

19.4 

86.31     .13 

77.7     3.0 

5.83    .00 

35.1    0.9 

6.54  -.01 

50.3     9.1 

8.86  -.09 

74.9    9.6 

39.4 

86.14    .90 

80.6    9.7 

5.80  -.05 

34.9    0.9 

6.50    .06 

58.8     1.8 

8.88    .07 

77.3    9.3 

Feb.  8.4 

85.92    .95 

83.1     9.3 

5.74    .09 

34.8  -0.1 

6.48    .10 

53.9    1.5 

8.18    .19 

79.5    9.0 

18.4 

25.64  -.30 

85.1  -1.8 

5.68  -.13 

34.8    0.0 

6.89  -.14 

55.3  -1.9 

7.98  -.16 

81.4  -1.7 

28.3 

25.38    .33 

86.7    1.3 

5.48    .16 

34.8    0.0 

6.14     .17 

56.4     0.9 

7.81     .19 

88.9    1.3 

Mar.  10.3 

84.97    .35 

87.8    0.8 

5.30    .18 

34.8  +«.] 

5.95    .19 

57.1     0.6 

7.61     .91 

83.9    0.9 

30.3 

84.61     .36 

88.3  -0.3 

5.18    .10 

34.9    0.1 

5.76    .90 

57.5  -0.3 

7.39     .99 

84.6  -0.5 

30.3 

84.85    .36 

88.3  +0.3 

4.93    .19 

35.0    0.1 

5.55    .99 

57.6  +0.1 

7.16     .39 

84.8    0.0 

Apr.  9.8 

83.89  -.34 

87.8  +0.8 

4.75  -.17 

35.1  +0.1 

5..36  -.19 

57,4  +0.4 

6.94  -.99 

84.7  +0.4 

19.3 

83.56    .39 

86.8    1.9 

4.58    .15 

35.8    0.1 

5.18    .17 

56.8    0.7 

6.78    .90 

84.1     0.8 

29.2 

83.86    M 

86.3    1.7 

4.44     .19 

35.3    0.1 

5.08    .15 

56.0    1.0 

6.53    .18 

83.8    1.1 

May   9.2 

83.00    .93 

83.4    9.1 

4.33    .09 

35.5    0.9 

4.88    .11 

54.9     1.3 

6.37     .15 

81.9    1.5 

19.1 

88.79    .18 

81.0    9.6 

4.86    .05 

35.6    0.9 

4.79    .08 

53.5    1.5 

6.84     .11 

80.8    1.8 

29.1 

22.64  -.13 

78.4  +9.8 

4.83  -.01 

35.9  +0.9 

4.73  -.04 

51.9+1.7 

6.15  -.07 

78.3  +a.l 

June  8.1 

88.54  -.07 

75.5    3.0 

4.84  +.03 

36.1     0.3 

4.71     .00 

50.1     1.9 

6.10  -.03 

76.1     9.3 

18.0 

88.51     .00 

73.4     3.9 

4.89    .07 

36.4    0.3 

4.78  +.04 

48.1     9.0 

6.08  +.01 

73.7    9.5 

28.0 

88.53  +.06 

69.1     3.3 

4.38    .11 

36.8    0.4 

4.78     .07 

46.1     9.1 

6.11     .05 

71.8    9.6 

July   8.0 

88.68    .11 

65.8    3.9 

4.51     .14 

37.1     0.4 

4.87    .11 

44.0    9.1 

6.18    .00 

68.6    9.6 

18.0 

88.76  +.17 

68.6  +3.1 

4.67  +.18 

37.5  +0.4 

5.00  +.14 

41.9+9.0 

6.89  +.13 

66.0  +9.5 

27.9 

88.96    .99 

59.6    9.0 

4.66     .90 

37.9    0.4 

5.16    .17 

400     1.0 

6.44     .16 

63.6    9.4 

Aog.  6.9 

23.81     .97 

56.8    9.6 

5.08    .93 

38.8    0.3 

5.35    .90 

38.1     1.7 

6.68     .19 

61.8    9.9 

16.9 

83.50    .31 

54.3    9.9 

5.38    .95 

38.5    0.9 

5.56    .99 

36.5     1.5 

6.88    .99 

59.1     1.9 

26.8 

83.83    .35 

58.3    1.8 

5.57    .96 

38.7  +0.9 

5.80     .94 

35.8    1.9 

7.06    .95 

57.4     1.6' 

Sept.  5.8 

84.80  +.37 

50.8  +1.9 

5.85  +.98 

38.8    0.0 

6.05  +.95 

34.8  +0.8 

7.38  +.97 

56.0  +1.1 

15.8 

84.58    .39 

49.8  -+0.6 

6.13     .99 

38.8  -0.1 

6.38    .97 

33.6  +0.4 

7.60     .98 

55.1     0.6 

25.8 

84.98    .40 

49.5    0.0 

6.48    .90 

38.7    0.9 

6.60    .98 

a3.5  -0.1 

7.89     .30 

54.7  +0.1 

Oct.    5.7 

85.39    .40 

49.8  -0.6 

6.78    .30 

38.4    0.3 

6.88     .90 

33.8     0.5 

8.19     .30 

54.9  -0.4 

15.7 

35.79    .39 

50.8    1.3 

7.08     .30 

38.0    0.5 

7.17     .98 

34.5     1.0 

8.50     .31 

55.6    0.0 

25.7 

86.17  +.37 

58.3  -1.8 

7.38  +.99 

37.4  -0.6 

7.45  +.98 

35.7  -1.4 

8.80  +.30 

66.7  -1.4 

Nov.  4.7 

86.53    .34 

54.5    9.4 

7.60     .98 

36.8    0.6 

7.73    .97 

37.8    1.7 

9.10     .90 

58.4     1.9 

14.6 

86.85    .30 

57.1    9.8 

7.88     .96 

36.8    0.7 

7.99     .95 

39.1     9.0 

9.:)8     .97 

60.5    9.3 

24.6 

87.18    J» 

60.1     3.9 

8.13     .94 

35.5    0.7 

8.83     .93 

41.8    9.9 

9.64     .94 

68.9     9.6 

Deo.   4.6 

87.34    .19 

63.4    3.4 

8.36     Jll 

34.8    0.6 

8.44     .19 

43.6    9.4 

9.87     .91 

65.7    9.8 

.14.5 

87.50  +.19 

66.9  -3.6 

8.56  +.17 

34.2  -0.6 

8.68  +.16 

46.0  -9.4 

10.05  +.17 

68.6  -4i.9 

84.5 

87.59  +.05 

70.5    3.5 

8.71     .13 

33.6    0.5 

8.75    .11 

48.5    9.4 

10.80     .19 

71.5    9.0 

34.5 

87.61  -.09 

74.0  -3.4 

8.88  +.09 

33.2  -0.4 

8.84  +.06 

50.8  -9.3 

10.29  +.05 

74.4  -9.9 
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APPARENT  PLACES  FOE  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

dCanisMajoris. 

d  Geminorum. 

Piazzi 

vii.  67. 

a'  Geminorum. 
(^Ciutor.) 

Bight 
Aaoenaion. 

Declination 
South, 

• 

Eight 
Aaoenaion. 

North. 

Bight 
Aaoenaion. 

Declination 
North. 

Right 
Aaoenaion. 

Declination 
North. 

h     m 

7     3 

O            / 

-26  12 

h     m 
7  13 

o       / 

+22  11 

h     m 
7    18 

+68  41 

h      m 

7  27 

+32     8 

(Dec.30.5) 

8 

44.68  +.10 

50.5  H8.9 

8 

16.88  +.15 

88.5  -0.3 

58.08  +.31 

4L9  +9.4 

17.40  +.18 

9.8  +0.3 

Jan.    ^'S 

44.75  +.05 

53.3    9.7 

17.00    .10 

88.4  -0.1 

58.86    .18 

44.4     9.6 

17.55    .19 

10.8    OJi 

19.5 

44.78    .00 

56.0    9.6 

17.08  +.05 

88.4  -HiA 

58.38  +.05 

46.9    9.6 

17.65    .06 

10.8    0.6 

39.5 

44.75  -.05 

58.4    9.3 

17.10  -.01 

88.5    0.9 

58.37  -.07 

49.5    9.5 

17.68  +.01 

11.5     0.7 

Feb.   8.4 

44.67    .10 

60.6    9.0 

17.06    .06 

88.7    0.3 

58.83    .90 

58.0    9.4 

17.66  -.06 

13.3    0.8 

18.4 

44.55  -.14 

68.4  -1.6 

16.98  -.10 

83.0  +0.3 

57.98  -.30 

54.3  +9.1 

17.58  -.10 

13.1  +0.8 

88.4 

44.38    .18 

63.9    1.3 

16.86    .14 

83.3    0.3 

57.63     .30 

56.3     1.8 

17.46    .14 

13.9    0.8 

Mar.  10.3 

44.80    .90 

64.0    0.0 

16.70    .17 

83.7    0.3 

57.19     .46 

57.9     1.4 

17.30    .18 

14.6    0.7 

80.3 

43.99    .91 

65.6    0.5 

16.58    .18 

84.0     0.3 

56.70    .61 

59.1     0.9 

17.11     .90 

15.3    0.6 

30.3 

43.77     .99 

65.9  -0.1 

16.33    .10 

84.3    0.3 

56.17    .53 

59.8+0.5 

16.90    Jil 

15.8    0.4 

Apr.   9.3 

43.55  -.91 

65.8+0.3 

16.14  -.10 

84.5  +0.9 

55.64  -.53 

60.1     0.0 

16.69  -.90 

16.1  +0.3 

•     19.8 

43.34     .90 

65.4    0.7 

15.96    .17 

84.7    0.1 

55.18     .50 

59.8  -0.5 

16.49    .10 

16.3  •W.l 

89.8 

43.16    .17 

64.5    1.0 

15.80    .15 

84.8  +0.1 

54.64     .45 

59.1     0.9 

16.31     .17 

16.3  -0.1 

May    9.8 

43.00    .14 

63.3    1.4 

15.66    .19 

84.9    0.0 

54.81     .39 

58.0    1.3 

16.15    .14 

16.1     0.9 

19.1 

48.87    .11 

61.8    1.7 

15.56    .08 

84.9    0.0 

53.87    .30 

66.4    1.7 

16.03    .10 

15.9    0.3 

89.1 

48.77  -.07 

60.0  +1.9 

15.50  -.04 

84.9    0.0 

53.60  -.91 

54.5  Hi.0 

15.94  -.06 

15.5  -0.5 

June  8.1 

48.78  -.04 

58.0    9.1 

15.47  -.01 

84.8    0.0 

53.44     .19 

58.4    9.3 

15.90  -.09 

14.9    0,5 

18.1 

48.70    .00 

55.7    9.3 

15.48  +.03 

84.8  -0.1 

53.37  -.09 

50.0    9.4 

15.90  +.09 

14.4    0.6 

88.0 

48.73  +.04 

5:^3    9.4 

15.54     .07 

84.7    0.1 

53.40  +.08 

47.6    9.5 

15.94     .06 

13.7    0.7 

July  8.0 

48.79    .06 

50.9    9.5 

15.63    .11 

84.6    0.1 

53.53    .18 

45.0     9.6 

16.08    .10 

13.0    0.7 

18.0 

48.89  +.19 

48.4  -1^.4 

15.75  +.14 

84.5  -0.1 

53.76  +.97 

48.4  -4.5 

16.14  +.14 

18.3  -0.7 

88.0 

43.03    .15 

46.0    9.3 

15.91     .17 

84.4    0.1 

54.08    .36 

39.9    9.5 

16.30    .17 

11.6     0.7 

Aug.  6.9 

43.19    .18 

43.8    9.1 

16.10     .90 

84.3    0.9 

54.48    .44 

.37.5    9.3 

16.49    .90 

10.8    0.8 

*^16.9 

43.39    .91 

41.8    1.0 

16.38     .93 

84.1     0.9 

54.96    .51 

.35.3    9.1 

16.71     .93 

10.0     0.8 

86.9 

43.68    JM 

40.1     1.5 

16.56     M 

83.8    0.3 

55.51     .57 

33.8    1.0 

16.96    .96 

0.8    0.8 

Sept.  5.9 

43.87  +.96 

38.7  +1.1 

16.81  +.97 

83.5  -0.4 

56.11  +.63 

31.4  -1.7 

17.83  +JW 

8.5  -0.8 

15.8 

44.13     .98 

37.9    0.6 

17.09     M 

83.1     0.4 

56.76    .67 

89.9    1.4 

17.58    .30 

7.7     0.8 

85.8 

44.48     .99 

37.4  +0.9 

17.38     .30 

88.6    OJi 

57.46     .71 

88.6    1.1 

17.a3    .39 

6.9    0.8 

Oct.    5.8 

44,71     .30 

37.5  -0.4 

17.69     .31 

88.0    0.6 

58.18    .73 

87.7    0.7 

18.16    .33 

6.1     0.8 

15.7 

45.08     .90 

38.8    0.9 

18.00    .31 

81.4    0.7 

58.93    .74 

87.8  -0.3 

ia50    .34 

5.3    0.7 

85.7 

45..38  +.30 

39.3  -1.3 

18.31  +.39 

80.7  -0.7 

59.67  +.74 

87.0    0.0 

18.84  +.35 

4.6  -0.7 

Nov.  4.7 

45.68    .90 

40.8    1.8 

18.63    .31 

80.0    0.7 

60.41     .73 

87.3  +0.5 

19.19    .34 

4.0    0.6 

14.7 

45,90     .97 

48.9    9.3 

18.94    .80 

19.8    0.7 

61.18    .00 

87.9    0.9 

19.53    .93 

3.4    0.4 

84.6 

46.16    .95 

45.8    9.5 

19.83    .98 

18.6    0.6 

61.79    .64 

89.0    1.3 

19.86    .31 

3.1     0.3 

Deo.    4.6 

46.40     .99 

47.8    9.7 

19.50     .96 

18.0    OJi 

68.40     .57 

30.5    1.7 

80.16    .90 

8.8  -0.1 

14.6 

46.60  +.18 

50.6  -9.B 

19.74  +.99 

17.5  -0.4 

68.93  +.48 

38.3  +9.0 

80.43  +.95 

8.6  ^.1 

84.6 

46.75     .13 

53.5    9.0 

19.94     .18 

17.1     0.3 

63.36    .38 

34.5    fi.3 

80.67    .91 

3.0    0.9 

34.5 

46.86  +08 

56.3  -9.8 

80.10  +.13 

16.9  -0.1 

63.69  +.98 

36.8  4aj> 

80.85  +.16 

8.3  +0.4 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASUINQTON. 

Mean 
8oUr 
D»te. 

a  CaniB  MinoriB. 
{Proeyan.) 

/9  Geminorum. 
{PoUux.) 

^  Geminorum. 

3  Una  MajoriB  (H.) 

Bight 
Aooenaimi. 

North. 

Right 
AsoenBion. 

North. 

Bight 

North. 

Bight 
Aaoenaion. 

Declination 
North. 

h     m 

7  33 

+  5  30 

h     m 

7  38 

+28   17 

h     m 

7  46 

+27    3 

h     m 
8      1 

+68  48 

(Deo.30.5) 

8 

18.40 +.15 

57.4  -1.4 

18.29  +.19 

5773    0.0 

29.07  +.19 

3K6  -0.1 

24.64  +.41 

22'9  4«.l 

Jail.   9.5 

18.52    .10 

56.1     1.9 

18.44    .13 

57.4  40J8 

29.24    .14 

31.6  40.1 

24.99    .99 

25.1     9.4 

10.5 

18.61  +.06 

55.0    1.0 

18.54     .07 

57.8    0.4 

29.35    .08 

31.9    0.3 

25.22    .16 

27.6    8.6 

29.5 

18.64    .00 

54.1    0.8 

18.59  +.09 

58.2    0.5 

29.40  +.03 

32.2    0.5 

25.31  +.03 

30.3     9.6 

Feb.  8.4 

18.62  -.04 

53.3    0.7 

18.58  -.03 

58.8    0.6 

29.40  -.03 

32.8    0.6 

25.28  -.00 

32.9    9.6 

18.4 

18.55  -.00 

52.8  -0.5 

18.52  -.09 

69.5  40.7 

29.34  -.08 

33.4  +0.6 

25.13  -.91 

35.4  4fi.4 

88.4 

18.44    .19 

52.4    0.3 

18.40    .13 

60.1    0.7 

29.24    .19 

34.0    0.6 

24.86    .31 

37.7    9.9 

Mar.  10.3 

18.31     .15 

52.1  -0.9 

18.25    .16 

60.8    0.6 

29.10    .16 

34.7    0.6 

24.50    .40 

39.8    1.9 

30.3 

18.15    .17 

52.1     0.0 

18.07    .19 

61.4    0.5 

28.93    .18 

35.2    0.6 

24.06    .47 

41.5    1.5 

30.3 

17.97    .18 

52.1  -WA 

17.88    .90 

61.9    0.4 

28.74    .19 

35.8    0.5 

23.56    .51 

42.7    1.0 

Apr.  9.3 

17.79  -.18 

52.3  40.9 

17.68  -.90 

62.3  40.3 

28.55  -.19 

36.2  +0.4 

23.04 -.59 

43.5  40.5 

19.2 

17.62    .17 

52.6    0.3 

17.49    .19 

62.6    0.9 

28.36    .18 

36.5    0.9 

22.51     .59 

43.8    0.0 

29.2 

17.46    .16 

52.9    0.4 

17.31     .17 

62.7  40.1 

28.18    .17 

36.7  40.1 

22.00    .49 

43.6  -0.4 

May   9.2 

17.33    .19 

53.4    OJ^ 

17.15    .14 

62.7    0.0 

28.03    .14 

36.8    00 

21.53    .44 

42.9    0.9 

19.2 

17.22    .00 

53.9    0.6 

17.03    .11 

62.6  -0.9 

27.90    .11 

36.7  -0.1 

21.12    .38 

41.8    1.3 

29.1 

17.14  -.06 

54.6  +0.7 

16.94  -.07 

62.4  -0.3 

27.81  -.07 

36.6  -0.9 

20.78  -.30 

40.3  -1.7 

Jane  8.1 

17.10  -.03 

55.3    0.7 

16.89  -.03 

62.1    0.3 

27.76  -.04 

36.4    0.3 

20.52    .91 

38.4    9.0 

18.i 

17.09  +.01 

56.0    0.8 

16.88  +.01 

61.7    0.4 

27.74     .00 

36.1     0.3 

20.35    .19 

30.2    9.3 

28.0 

17.12    .04 

56.8    0.8 

16.91     .05 

61.2    0.5 

27.76  +.04 

35.7    0.4 

20.28  -.09 

33.8    9.5 

July  8.0 

17.18    .08 

57.6    0.8 

16.98    .00 

60.8    0.5 

27.82    .08 

35.3    0.5 

20.30  +.07 

31.3    S.6 

18.0 

17.27  +.11 

58.4  40.8 

17.08  +.19 

60.2  -0.5 

27.92  +.11 

34.8  -0.6 

20.42  +.16 

28.6  H9.7 

28.0 

17.40    .14 

59.2    0.7 

17.22    .16 

59.7    0.6 

28.05    .16 

34.3    0.5 

20.63    .95 

25.8    9.7 

Aug.  6.9 

17.55    .16 

59.9    0.^ 

17.40     .19 

59.1     0.6 

28.21     .18 

33.7    0.6 

20.93     .34 

23.3    9.6 

16.9 

17.73    .10 

60.4     0.5 

17.60     .99 

58.5    0.7 

28.41     Jil 

33.1     0.6 

21.31     .49 

20.7    9.6 

26.9 

17.93    .21 

60.8    0.3 

17.82    M 

57.8    0.7 

28.63    .93 

32.5    0.7 

21.76     .49 

18.2     9.4 

Sept.  5.9 

18.15  +.93 

61.0  40.1 

18.08  +.96 

67.0  -0.7 

28.87  +.96 

31.7-0.8 

22.29  +.56 

15.9  -9.9 

15.8 

18.40    .95 

61.0  -0.1 

18.35    .98 

56.3    0.8 

29.14     .96 

31.0    0.8 

22.88    .69 

13.8    9.0 

25.8 

18.66    .97 

60.8    0.4 

18.64     .30 

55.5    0.8 

29.43    .30 

30.1     0.9 

23.52    .66 

11.9     17 

Oct.    6.8 

18.93    .98 

60.3    0.6 

18.96    .39 

54.6    0.8 

29.73    .31 

29.2    0.9 

24.21     .70 

10.4    1.4 

15.7 

19.22    .98 

59.5    0.8 

19.28    .33 

53.8    0.8 

30.05    .39 

28.3    0.9 

24.93    .73 

9.2    1.0 

25.7 

19.51  +i» 

58.6  -1.1 

19.61  +.33 

52.9  -0.8 

30.38  +.33 

27.4  -0.9 

25.67  +.75 

8.4  -0.6 

Nov.  4.7 

19.80    .99 

57.4    1.9 

19.94     .33 

52.1     0.8 

30.71     .33 

26.5    00 

26.43    .75 

8.0-0.9 

14.7 

20.10    JW 

56.1     1.4 

20.28    .39 

51.4    0.7 

31.05    .31 

25.7    0.8 

27.17    .73 

8.1  +0.9 

24.6 

20.38    .97 

54.6     1.4 

20.60    .31 

60.8    0.5 

31.37     .99 

25.0    0.7 

27.89    .70 

8.6    0.7 

Deo.   4.6 

20.64    .96 

53.2    1.5 

20.90    .99 

50.3    0.4 

31.67    J» 

24.4    0.5 

28.57    .64 

9.5    1.9 

14.6 

20.87  +.99 

51.7-1.6 

21.17  +.96 

50.0  -0.9 

31.95  +.S9 

24.0  -0.3 

29.18  +.57 

10.9  +1.6 

24.6 

21.07    .18 

50.2    1.4 

21.40    .91 

49.9    0.0 

32.19    .17 

23.7  -0.1 

29.70    .47 

12.7     1.9 

34.5 

21.23 +.14 

48.9  -1.3 

21.59  +.16 

49.9  +0.9 

32.39  +.19 

23.7  +0.1 

30.13  +.37 

14.8  4«.3 
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APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

15ArgU8(t) 

fj  Cancri. 

€  Hydr». 

eUrsiB 

Hajoris. 

Mean 
Solar 
Date. 

Right 
Aaoenaion. 

DeolinatioB 
South, 

Kight 
Ascension. 

Declination 
North, 

Right 
A  session. 

North, 

Ascension. 

Declination 
Nora. 

h     m 
8      2 

-23  58 

h     m 

8  26 

+20  49 

h     m 

8  40 

+  6  50 

h     m 
8  51 

+  48  29 

(Dec.30.6) 

40.50  +.17 

3l'.'6  -9.9 

s 
4.88  +.91 

38'.8  -0.6 

48.49  +.91 

•  13.0  -1.5 

81.88  +.39 

14.8  +0.7 

Jan.    9.5 

40.64     .IS 

34.5    9.8 

5.07     .17 

37.7     0.4 

48.69    .17 

11.6    1.3 

81.57     .95 

15.7    1.1 

19.5 

40.73     .06 

37.8    9.7 

5.88    .19 

37.4  -0.9 

48.83    .19 

10.4     1.1 

81.79    .19 

17.0    1.4 

89.5 

40.76  4-.01 

39.8    9.5 

5.31     .07 

37.4     0.0 

48.93    .07 

9.4    0.9 

81.95    .19 

18.5    1.6 

Feb.   8.5 

40.75  -.04 

48.8    9.9 

5.35  +.01 

37.5  +0.9 

48.98  +.09 

8.6    0.7 

88.08  +.04 

80.8    1.8 

18.4 

40.68  -.00 

44.8  -1.9 

5.33  -.04 

37.8  -H).4 

48.97 -.03 

8.1  -0.4 

88.03  -.03 

83.1  +1.8 

38.4 

40.57     .13 

46.0    1.6 

5.87    .08 

38.8    0.5 

48.93    .07 

7.7    0.3 

81.96    .10 

83.9    1.8 

Mar.  10.4 

40.43    .16 

47.4     1.9 

6.17    .19 

38.7    0.5 

48.84     .10 

7.6  -0.1 

81.84    .15 

85.7    1.7 

20.4 

40.86    .18 

48.5    0.9 

5.03     .15 

39.8    0.5 

48.78    .13 

7.6  40.1 

21.66    .90 

87.3    1.6 

30.3 

40.07    M 

49.1     0.5 

4.87    .17 

39.8    0.5 

48.57    .15 

7.7    0.9 

81.44    .93 

88.8    1.3 

Apr.   9.3 

39.87  -.90 

49.5  -0.9 

4.70  -.17 

40.3  40.5 

48.48  -.16 

8.0  40.3 

81.80 -.95 

30.0  +1.0 

J9.3 

39.67    .19 

49.4  +0^ 

4.58    .17 

40.8    0.4 

48.85    .16 

8.3    0.4 

80.94     .96 

30.9    0.7 

29.3 

39.48    .18 

49.0    0.6 

4  35    .16 

41.8    0.4 

48.10    .15 

8.8    0.5 

80.69    .95 

31.4+0.4 

May   9.8 

39.31     .16 

48.3  '  0.0 

4.80    .15 

41.5    0.3 

41.95    .14 

9.3    0.5 

80.44     .93 

31.6    0.0 

19.8 

39.16    .14 

47.8    1.9 

4.06    .19 

41.6     0.9 

41.88    .19 

9.8    0.6 

80.88    .91 

31.5-0.3 

129.8 

39.03  -.11 

45.9  +1.5 

3.95  -.09 

48.0  +0.1 

41.71  -.10 

10.4  +0.6 

80.03  -.17 

31.0  -0.6 

June  8.1 

:)8.94     .08 

44.8    1.7 

3.87     .06 

48.1  +0.1 

41.63    .07 

11.0     0.6 

19.87    .13 

30.8    0.9 

18.1 

38.88    .04 

48.4     1.9 

3.83  -.03 

48.8    0.0 

41.57    .04 

11.6     0.6 

19.76    .09 

89.1     1.9 

28.1 

38.86  -.01 

40.3    9.1 

3.88    .00 

48.8  -0.1 

41.54  -.01 

18.3    0.6 

19.69  -.05 

87.8    1.4 

July  8.1 

38.86  -I-.03 

38.8    9.9 

3.84  +.04 

48.1     0.1 

41.55  +.09 

18.9    0.6 

19.67    .00 

86.3    1.6 

18.0 

38.91  +.06 

36.0  +9.9 

3.89  +.07 

41.9  -0.9 

41.58  +.05 

13.5  +0.6 

19.69  +.05 

84.6  -1.8 

88.0 

38.99    .09 

33.8     9.9 

3.97    .10 

41.6    0.3 

41.64     .06 

14.0     0.5 

19.76    .09 

83.7    1.9 

Aug.   7.0 

39.10    .13 

31.6    9.1 

4.09    .13 

41.3    0.4 

41.74     .11 

14.5    0.4 

19.87    .13 

80.8    9.0 

17.0 

39.84     .16 

89.6    1.9 

4.84     .16 

40.9    0.5 

41.86    .13 

14.8    0.3 

80.03    .18 

18.7    9.1 

86.9 

39.41     .19 

87.9    1.6 

4.41     .19 

40.3    0.6 

48.00    .16 

15.0  +0.1 

80.88    M 

16.7    9.1 

Sept.  5.9 

39.68  +.99 

86.6  +1.3 

4.61  +.91 

39.7  -0.7 

48.17  +.19 

15.0  -0.1 

80.46  +.96 

14.6  -9.1 

15.9 

39.85    .94 

85.4    0.8 

4.83    M 

38.9    0.8 

48.37    .91 

14.8    0.3 

80.74    .30 

18.5    9.0 

85.8 

40.10     .97 

84.8  44.4 

5.08    .96 

38.0    1.0 

48.60    .94 

14.4    0.5 

81.06    .33 

10.5    1.9 

Oct.    5.8 

40.38    M 

84.6  -0.1 

5.36    .98 

37.0    1.1 

48.85    JW 

13.7    0.8 

81.41      .37 

8.6    1.8 

15.8 

40.67    .30 

84.9    0.6 

5.65    .30 

35.8    1.1 

43.18    JSB 

18.8    1.0 

81.79    .39 

6.9    1.7 

85.8 

40.98  +.31 

85.8  -1.1 

5.96  +.30 

34.7  -1.9 

43.40  +.99 

11.6-1.9 

88.80  +.49 

6.3-1.4 

Nov.  4.7 

41.89    .31 

87.1     1.5 

6.28    .39 

33.4     1.9 

43.70    .30 

10.3    1.4 

82.63    .43 

4.0    1.9 

14.7 

41.60     .30 

88.8    1.9 

6.61     .33 

38.8    1.9 

44.01     .31 

8.8     1.5 

23.07    .44 

8.9    0.9 

84.7 

41.89    .99 

31.0     9.3 

6.93    .39 

3t.O    1.9 

44.38    .30 

7.8     1.6 

23.51     .44 

2.8    0.6 

Dec.   4.7 

48.17    .90 

33.4    9.5 

7.84     .30 

89.8    1.1 

44.68    .99 

5.6     1.6 

23.94     .49 

1.8-0.9 

14.6 

48.48  +.93 

36.0  --9.7 

7.54  +.98 

88.9  -0.9 

44.90  +.97 

3.9  -1.6 

24.34  +.39 

1.8  40.9 

84.6 

48.64     .10 

38  8    9.8 

7.80     .94 

88.1     p.7 

45.16     .94 

8.4     1.5 

84.78    .35 

8.1     0.6 

34.6 

48.81  +.14 

-   41.7-9.9 

8.02  +.90 

87.4  -0.5 

45.38  +.90 

1.0-1.4 

85.04  +.99 

8.9  +1.0 
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APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTOK. 

a^Vnm 

Majoris. 

K  Cancri. 

<  ArgUB. 

1  Draconis  (H.) 

Mean 
Solar 

lUght 
Ascension. 

Declination 
North. 

Rfffht 
Ascension. 

Declination 
North, 

Bight 
Ascension. 

Declination 

Right 
Ascension. 

Declination 
JfortA. 

h     m 

9    0 

+67  35 

h     m 

9     1 

O          1 

+  11     7 

h     m 

9  13 

-68  47 

h     m 

9  20 

+  8f  49 

(Dec.30.6) 

s 
17.86  +.51 

4K7  +1.5 

:^.35  +.94 

37.8  -1.3 

63.51  +.31 

30.7  -3.4 

41.07  1.31 

38.5  +1.9 

Jan.    9.6 

18.32    .41 

43.5    1.9 

.12.57    .19 

36.6    1.1 

63.78    .93 

34.3    3.6 

42.26  1.06 

40.6    9.3 

19.6 

18.68    .30 

45.6    9.3 

32.74     .15 

35.6    0.9 

63.98    .15 

38.0    3.7 

43.20  +.80 

4.3.1     9.7 

29.5 

18.92     .18 

48.1     9.5 

32.86    .10 

34.9    0.6 

64.09  +.07 

41.8    3.8 

43.85    .50 

45.9    9.9 

Feb-   8.5 

19.04  +.06 

50.7     9.6 

32.93  +.04 

34.3    0.4 

64.12  -.01 

45.5    3.6 

44.19  +.18 

49.0     3.1 

18.5 

19.04  -.06 

53.3  +9.6 

32.95    .00 

34.0  -0.9 

64.06  -.00 

49.1  -3.5 

44.22  -.19 

52.0  +3.1 

28.4 

18.92    .17 

55.9    9.5 

32.92  -.05 

33.9    0.0 

63.93    .16 

52.5     3.9 

43.94     .49 

55.1     3.0 

Mar.  10.4 

18.69    .97 

58.4     9.3 

32.85    .09 

34.0  +0.1 

63.74     .93 

55.5     9.8 

4.3.38    .70 

58.0    9  7 

20.4 

18.37    .36 

60.6    9.1 

32.75    .19 

34.2    0.3 

63.48    Jn 

58.2    9.5 

42.56    .93 

60.5    9.4 

30.4 

17,98    .49 

62.5    1.7 

32,61     .14 

34.5    0.4 

63.18    .39 

60.4    9.0 

41.51  1.19 

62.7    9.0 

Apr.   9.3 

17.54  -.46 

64.0  +1.9 

32.46  -.15 

34.9  +0.4 

62.84  -.35 

62.2  -1.6 

40.30  1.97 

64.5+1.5 

19.3 

17.06     .48 

65.0    0.8 

32.31     .16 

35.4    0.5 

62.49    .36 

63.5    1.1 

38.98  1.35 

65.7     1.0 

29.3 

16.57     .48 

65.6  +0.3 

32.15    .15 

35.8    0.5 

62.12    .37 

64.3  -0.6 

37.60  1.39 

66.4  40.4 

Ma7  9.3 

16.11     .46 

65.6  -0.9 

32.00    .14 

36.4    0.5 

61.75    .36 

64.6    0.0 

36.21   1.37 

66.5 -oji 

19.2 

15.66     .49 

65.2    0.7 

31.87    .13 

36.9    0.5 

61.39    .35 

64.4+0.5 

34.87  1.30 

66.1     0.7 

29.2 

15.27  -.87 

64.3  -1.1 

31.75  -.10 

37.4  +0.5 

61.05 -.33 

63.7  +1.0 

33.61  1.19 

65.1  -1.3 

June  8.2 

14.93     .30 

63.0    1.5 

31.66    .08 

37.8    0.5 

60.74     .30 

62.5    lA 

32.48  1.05 

63.6    1.7 

18.1 

14.66    .83 

61.2    1.9 

31.59    .05 

38.3    0.5 

60.46     .96 

60.8    1.9 

31.51     ^ 

61.6     9.9 

28.1 

14.46     .15 

59.2    9.9 

31.55 -.03 

38.8    0.4 

60.22     .91 

58.7    9.3 

30.73     .68 

59.2    9.5 

July  8.1 

14.35  -.07 

56.9    9.4 

31.54    .00 

39.2    0.4 

60.03    .16 

56.3    9.6 

30.15    .47 

56.5    9.8 

18.1 

14.32  +.01 

54.3  -4.6 

31.56 +.03 

39.5  +0.3 

59.89  -.11 

53.5  49.8 

29.80  -.95 

53.5  -3.1 

28.0 

14.37    .00 

51.6    9.8 

31.60     .06 

39.8    0.9 

59.82  -.05 

50.6    3.0 

29.66  -.09 

50.4    3.9 

Aug.  7.0 

14.50    .17 

48.7    9.9 

31.68    .00 

39.9  +0.1 

59.80  +.01 

47.6    3.1 

29,76  +.91 

47.0    3.3 

17.0 

14.72    .95 

45.9     9.9 

31.78     .11 

40.0    0.0 

59.85     .08 

44.5    3.0 

30.09    .44 

43.7     3.4 

27.0 

15.01     .33 

43.0     9.8 

31.91     .14 

39.8  -0.9 

59.97    .15 

41.6    9.9 

30.64     .66 

40.3     3.3 

Sept.  5.9 

15.38  +.40 

40.2  -9.8 

32.07  +.17 

39.6  -0.4 

60.15  +.99 

38.8  +9.6 

31.41  +.87 

37.0  -3.9 

15.9 

15.82    .47 

37.5    9.6 

32.25     .90 

39.1     0.6 

60.40     .98 

36.3    9.3 

32.39  1.07 

33.0    3.0 

25.9 

16.32    .53 

35.0     9.4 

32.46     .93 

38.4    0.8 

60.72     .34 

34.3    1.8 

33.55  1.95 

31.0    9.8 

Oct.    5.8 

16.89    .59 

32.7    9.9 

32.70     .95 

37.5    1.0 

61.09     .30 

32.7    1.3 

34.89  1.41 

28.4    9.5 

15.8 

17.51     .64 

30.6    1.9 

32.97    .97 

36.5    1.9 

6L51     .44 

31.7  +0.7 

36,38  1.55 

26.1     9.1 

25.8 

18.17  +.68 

29.0  -1.5 

33.25  +JS 

35.2  -1.3 

61.96 +.47 

31.3    0.0 

37.99  1.66 

24.2  -1.6 

Nov.  4.8 

18.87     .70 

27.7    1.1 

33.56    .81 

33.8    1.5 

62.45     .49 

31.6-0.6 

39.70  1.73 

22.8     \SL 

'14.7 

19.58    .71 

26.8    0.6 

33.87    .39 

32.3    1.6 

62.94     .49 

32.5    1.9 

41.46  1.77 

21.9    0.6 

24.7 

20.29    .70 

26.4  H).l 

34.19    .31 

30.7     1.6 

63.43     .48 

34.0     1.8 

43.24  1.76 

21.5-0.1 

Dec    4.7 

20.99    .68 

26.5  +0.4 

34.50    .30 

29.1     1.6 

63.90     .45 

36.1     9.4 

44.98  1.70 

21.7  40.5 

14.7 

21.65 +.63 

27.1  +0.8 

.34.79  +.99 

27.5  -1.5 

64.33  +.40 

38.8  -9.9 

46.05  1.60 

22.5  +1.0 

24.6 

22.25    .56 

28.2    1.3 

35.07     .96 

26.1     1.4 

64.71     .35 

41.9    3.9 

48.17  1.44 

23.8    1.C 

34.6 

22.78  +.48 

29.8  +1.7 

35.31  +.99 

24.8-1.9 

65.03  +.38 

45.3  -3.5 

49.52  1.94 

25.6+9.1 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

V. 

a  Hydra. 

dVrtm 

Majorii. 

e  Vnm  Majoris. 

e  LeoniB. 

Mean 
Solar 
Date. 

Bight 
Aacension. 

Souih. 

Bight 
Asoensioii. 

North. 

Bight 
ABcenaion. 

North. 

Bight 
AsoeS^n. 

Deolination 
North. 

h     m 

9  21 

O          / 

-89 

h     m 

9  24 

+70  19 

h     m 

9  25 

+62  11 

h     m 

9  39 

+24   17 

(Dec.30.6) 

57.48  +M 

45!3  -2.3 

19.66  +.61 

44'7  +1.4 

10.86  +.98 

43.6  +0.6 

8o!39  +.98 

57.4  -0.9 

Jan.    9.6 

57.70     .90 

47.5    9.9 

30.88    .51 

46.3     1.9 

11.80    .31 

44.6    1.0 

80.65    M 

56.8    0.5 

19.6 

57.87     .15 

49.6    9.0 

80.68     .39 

48.4    9.3 

11.48     .94 

45.7    1.4 

80.87    .90 

66.4  -0.9 

85).5 

58.01     .10 

51.5     1.8 

81.01     .96 

50.8    9.5 

11.69    .17 

47.3    1.7 

81.04     .14 

56.3  +0.1 

Feb.   8.5 

58.09    .06 

53.3     1.6 

81.80  +.19 

53.5    9.7 

11,88     .09 

49.1    1.0 

81.16    .09 

56.5    0.3 

18.5 

58.18  +.01 

54.8  -1.4 

81.86 -.01 

56.3  +9.8 

11.88 +.01 

51.1  49,0 

81.88  +.04 

57.0  +0.6 

88.4 

58,10 -.04 

56.0    1.1 

81.18    .14 

59.1      9.7 

1 1.85 -.06 

53.8    9.1, 

81.83  -.01 

57.6    0.7 

Mar.  10.4 

58.04     .07 

57.0    0.9 

80.97    .96 

61.7    9.6 

11.76    .19 

65.3    9.0 

81.19    .06 

58.4    0.0 

80.4 

57.95    .11 

57.8    0.6 

80.66    .36 

64.8    9.3 

11,60    .18 

57.3    1.9 

81.11     .10 

59.4     0.9 

30.4 

57.83    .13 

58.3    0.4 

80.85    .44 

66.4    9.0 

11.40     JB 

59.1     1.7 

81.00    .13 

60.3    0.9 

Apr.   9.3 

57.69  -.14 

58.5  -0.1 

19.78  -.50 

68.1  +1.5 

11.15  -.95 

60.6  +1.4 

80.86  -.15 

61.3+0.9 

19.3 

57.54     .15 

58.5  +0.1 

19.86    .53 

69.4     1.1 

10.89    jrr 

61.9    1.1 

80.70    .16 

68.1     0.8 

89.3 

57.39     .15 

58.3    0.3 

18.71      .55 

70.3    0.6 

10.61      .97 

68.7    0.7 

80.54     .16 

68.9    0.7 

May   9.3 

57.84     .14 

67.9    0.5 

18.17     .54 

70.6  +0.1 

10.34     ,97 

63.8  +0.3 

80.39    .15 

63.6    0.6 

19.8 

57.10    .13 

57.4    0.7 

17.64     .51 

70.4  -0.4 

10.08    .95 

63.4  -0.1 

80.83    .14 

64.1     0.5 

89.8 

56.98  -.19 

56.6  +0.8 

17.I6.-.46 

69.7  -0.9 

9.85  -.99 

63.1  -0.4 

80.10  -.13 

64.5  +0.3 

June  8.8 

56.87    .10 

65.7    1.0 

16.73     .40 

68.6     1.4 

9.64     .18 

68.5    0.8 

19.98    .11 

64.8  +0.9 

18.1 

56.79     .07 

54.6    l.l 

16.36     .33 

67.0     1.8 

9.48    .14 

61.5    l.l 

19.88    .08 

64.0    0.0 

88.1 

56.73     .06 

53.5    1.9 

16.08     .94 

65.0    9.1 

9.36    .10 

60.8    1.4 

19.81     .06 

64.R  -0.9 

July  8.1 

56.69  -.09 

58.3    1.9 

15.87     .16 

68.7     9.4 

9.88    .05 

58.6    1.7 

19.77  -.03 

64.6    0.3 

18.1 

56.68     .00 

51.0+1.3 

15.76  -.07 

60.1  H3.7 

9.85  -.01 

66.7  -1.9 

19.75    .00 

64.8  -0.4 

88.0 

56.69  +.03 

49.7    1.9 

15.74  +.09 

57.3     9.9 

9.86  +.04 

54.7    9.1 

19.77  +.03 

63.7    0.6 

Aug.  7.0 

56.74     .06 

48.5    1.9 

15.81     .19 

54.4     3.0 

9.38    .09 

58.5    9.3 

19.81     .06 

63.0    0.8 

17.0 

56.81     .09 

47.4     1.0 

15.97     .91 

51.3    3.1 

9.43    .13 

50.8    9.4 

19.88     .09 

68.8    0.9 

87.0 

56.91     .11 

46.5    0.9 

16.83    .30 

48.8    3.1 

9.59    .18 

47.8    9.4 

19.98    .19 

61.8    1.0 

Sept.  5.9 

57.04  +.15 

45.7  40.6 

16.57  +.38 

45.8  -3.0 

9.79  +.93 

45.3  -9.4 

80.11  +.15 

60.1  -1.9 

15.9 

57.80     .18 

45.3  +0.3 

16.99    .47 

48.8    9.9 

10.04     .96 

48.9    9.4 

80,87    .18 

58.8    1.3 

85.9 

57.39    .91 

45.1     0.0 

17.50     .54 

39.4    9.7 

10.33     .31 

40.5    9.4 

80.47    .91 

57.4     1.5 

Oct.    5.8 

57.61     .93 

45.8  -0.3 

18.08     .69 

36.8    9.5 

10.67     .35 

38.8    9.3 

80.70    .94 

55.9    1.6 

15.8 

57.86.   J» 

45.7    0.7 

18.74     .68 

34.5    9.9 

11.04     .30 

36.0    9.1 

80.95    S7 

54.8    1.7 

85.8 

58.13  +.98 

46.6-1.0 

19.44  +.73 

38.5  -1.8 

11.45  +.43 

34.0  -1.9 

81.84  +.30 

58.5  -1.7 

Nov.  4.8 

58.4J     .30 

47.8    1.4 

80.80     .77 

30.9    1.4 

11.89     .45 

38.8    1.6 

31.55    .99 

50.8    1.7 

14.7 

58.73     .31 

49.3    1.7 

80.98    .79 

89.7    0.9 

18.35     .46 

30.8    13 

81.88    .33 

49.1     1.7 

84.7 

59.04     .31 

51.1     1.9 

81.78    .79 

89.0  -0.4 

18.88    .47 

89.7    0.0 

88.88    .34 

47.5    1.6 

Dec.   4.7 

59.35     .30 

53.1    9.1 

88.57    .77 

88.9  +0.9 

13.89    .46 

89.0  -0.6 

88.56    .34 

46.0    1.4 

14.7 

59.65  +.99 

55.8  -9.9 

83.33  +.rj 

89.3  40.6 

13.74  +.44 

88.8    0.0 

88.90  +.33 

44.6  -1.9 

84.6 

59.98     .96 

57.5    9.9 

84.04     ,67 

30.8    1.1 

14.17     .40 

88.9  +0.4 

83.88    .30 

43.5     1.0 

34.6 

60.17  +.99 

59.7  -9.9 

84.66  +.57 

31.6  +1.6 

14.55  +.35 

89.5  +0.8 

83.50  +.97 

48.7  -0.7 
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fi  Leonia. 

a  Leonifl. 
{Regulus.) 

32  Ura» 

Majoria. 

y^  Leon  is. 

Mean 
Solar 
Date. 

Eight 
Aaoenaion. 

Declination 
North. 

Bight 
Aaoenaion. 

DecUnation 
Narth. 

Right 
Aaoenaion. 

Declination 
North. 

^  Bight 
Aacenaion. 

DecUnation 
North. 

h     m 

9  46 

+26  32 

h     m 

10    2 

+  12  31 

h     m 

10    9 

+65  40 

h     m 

10  13 

+20  24' 

(Dec.30.6) 

14!32  +.99 

38.5  H).8 

8 

15.78  +.98 

32.9  -1.5 

41. .34  +.57 

3l'.6  +0.8 

38.75  +.30 

69.5  -1J9 

Jan.   9.6 

14.59     .95 

37.9    0.4 

16.05     .95 

31.6    1.9 

41.88    .50 

32.6    1.9 

39.03     M 

68.5    0.9 

19.6 

14.82    .90 

37.6  -0.1 

16.27     .90 

30.5    1.0 

42.34     .49 

34.1     1.7 

39.27    .99 

67.7    0.6 

29.6 

15.00    .15 

37.6  +0.9 

16.45     .16 

29.6    0.7 

42.72     .39 

36.1     9.1 

39.47    .17 

67.3  -0.3 

Feb.  8.5 

15.12    .09 

37.9    0.5 

16.58     .11 

29.0    0.4 

42.99    .91 

38.4    2.4 

39.62    .19 

67.2    0.0 

18.5 

15.19  +.04 

38.5  +0.7 

16.66  +.06 

28.7  -0.9 

43.15  +.10 

40.9  +9.6 

39.72  +.07 

67.3  +0.3 

28.5 

15.21  -.01 

39.3     0.9 

16.69  +.01 

28.7    0.0 

43.20    .00 

43.6    9.7 

39.77  +.09 

67.7    0.5 

Mar.  10.5 

15.18    .05 

40.3     1.0 

16.68  -.03 

28.8 +0J2 

43.14  -.11 

46.3    9.7 

39.77  -.09 

68.3    0.7 

20.4 

15.10    .09 

41.3    1.0 

16.63    .07 

29.1     0.4 

42.98    .90 

49.0    9.6 

39.72     .06 

69.1    0.8 

30.4 

14.99    .19 

42.3    1.0 

16.54     .10 

29.6    0.5 

42.74     M 

51.4    9.3 

39.64     .09 

70.0    0.9 

Apr.  9.4 

14.85  -.15 

4.3.4  +1.0 

16.43  -.19 

30.2  +0.6 

42.42  -.34 

53.6  +9.0 

39.53  -.19 

70.9  +0.9 

19.3 

14.70     A6 

44.4    0.0 

16.30     .14 

30.8    0.6 

42.05     .39 

55.4     1.6 

39.40    .13 

71.8    0.9 

29.3 

14.54     .16 

45.2    0.8 

16.16     .14 

31.4     0.7 

41.65     .41 

56.8    1.9 

39.26    .14 

72.7    0.8 

May   9.3 

14.33     .16 

46.0     0.6 

16.02    .14 

32.1     0.7 

41.23     .49 

57.7    0.7 

39.12    .14 

73.5    OJi 

19.3 

14.22     .15 

46.5    0.5 

15.88    .13 

32.7    0.6 

40.80     .49 

58.2  +0.9 

38.98    .14 

74.2    0.6 

29.2 

14.08  -.13 

46.9  +0.9 

15.76  -.19 

33.3  +0.6 

40.4Q  -.39 

58.1  -0.3 

38.84  -.14 

74.8  +0.5 

June  8.2 

13.95    .11 

47.1  +0.1 

15.64     .11 

33.9    0.5 

40.02     .36 

57.6    0.8 

38.72    .13 

75.2    0.4 

18.2 

13.85    .09 

47.2    0.0 

15.54     .09 

34.4    0.4 

39.68     .33 

56.6    1.9 

38.62    .11 

75.5    0.9 

28.2 

13.77     .06 

47.0  -0.9 

15.47     .07 

34.8    0.4 

39.39     .96 

55.2    1.6 

38.53    .10 

75.7  +0.1 

July  8.1 

13.72    .04 

46.7    0.4 

15.41     .04 

36.1    0.3 

39.15     .90 

53.3    9.0 

38.46    .08 

75.7  -0.1 

18.1 

13.70  -.01 

46.2  -0.6 

15.38  -.09 

35.3  +0.9 

38.98  -.14 

51.2-9.3 

38.42  -.05 

75.6  'OJl 

28.1 

13.70  +.09 

45.6    0.7 

15.37     .00 

35.4    0.0 

38.87    .07 

48.7    9.6 

38.40     .03 

75.3    0.4 

Aug.  7.0 

13.74     .06 

44.8    0.9 

15.38  +.03 

35.4  H).l 

38.83  -.01 

46.0     9.8 

38.41  -.01 

74.8    0.6 

17.0 

13.80     .08 

43.8     1.0 

15.42     .06 

35.3    0.9 

38.86  +.07 

43.1     3.0 

38.44  +.09 

74.2    0.7 

27.0 

13.90     .11 

42.7    1.9 

15.49     .08 

35.0    0.4 

38.96    .14 

40.0     3.1 

38.50     .05 

73.4    0.9 

Sept.  6.0 

14.02  +.14 

41.4  -1.3 

15.59  +.11 

34.5  -0.6 

39.13  +.91 

36.9  -8.1 

38.59  +.08 

72.4  -1.1 

15.9 

14.18    .17 

40.0    1.5 

15.72    .15 

.33.8    0.8 

39..38    .98 

33.7    3.1 

38.72    .11 

71.2    1.9 

25.9 

14.37    .91 

38.5    1.6 

15.88    .18 

32.9     1.0 

39.70    .36 

30.6    3.0 

38.88    .14 

69.9    1.4 

Oct.    5.9 

14.60    .94 

36.8    1.7 

16.08    .91 

31.8    1.9 

40.09    .49 

27.6    9.9 

39.07    .17 

68.4     1.6 

15.9 

14.85    .»7 

35.1     1.8 

16.31     .94 

30.5    1.4 

40.55    .49 

24.8    9.7 

39.29    J81 

06.7    1.7 

25.8 

15.14  +.30 

33.3  -1.8 

16.56  +.97 

29.0  -1.6 

41.08 +.55 

22.3  -9.4 

39.55  +.94 

64.9  -1.8 

Nov.  4.8 

15.45     .39 

31.5    1.8 

16.85     .99 

27.3    1.7 

41.65     .59 

20.0    9.1 

39.84     .97 

63.1     1.9 

14.8 

15.78     .34 

29.7     1.7 

17.15     .31 

25.6    1.8 

42.27     .63 

18.2    1.6 

40.15    .30 

61.2    1.9 

24.7 

16.13     .35 

28.1     1.6 

17.47     .39 

23.7    1.8 

42.91     .65 

16.7    1.9 

40.48    .39 

59.3    1.8 

Deo.  4.7 

16.48    .34 

26.5    1.4 

17.79    .39 

21.9     1.8 

43.58     .66 

15.8    0.7 

40.82    .33 

57.5    1.7 

14.7 

16.8-2  +.33 

25.2  -1.9 

18.12  +.39 

20.1  -1.7 

44.23  +.64 

15.4  -0.1 

41.16 +.34 

55.8  -1.6 

24.7 

17.15     .31 

24.2    0.9 

18.42    .30 

18.5     1.6 

44.87     .61 

15.5  +0.4 

41.48     .33 

54.4     1.3 

34.6 

17.44  +.98 

23.4  -0.6 

18.71   +.97 

17.0  -1.3 

45.45  +.56 

16.2  +1.0 

41.79  +.31 

53.2  -1.1 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

9  Draconis  (H.) 

p  Leonis: 

tj  Argus. 

1  Leonig. 

Mean 
Solar 
Date. 

Kight 

DeGlination 
North, 

Kight 
Asoension. 

North. 

Right 

South. 

Bight 
Aiiceiuiioii. 

Declination 
North. 

h     m 
10  25 

+76  17 

h     m 

10  26 

o       / 

+  9  53 

h     m 

10  40 

O           / 

-59    4 

h      ra 

10  43 

O           / 

+  11    8 

(Dec.30.6) 

18.97  +.» 

55.6  +0.9 

46.21  +.99 

43.3  -1.7 

38.48  +.44 

38'.4  -«.8 

13.50  +.30 

63'o  -1.7 

Jan.    0.6 

19.88    .85 

56.2    1.5 

46.49     .96 

41.7    1.4 

38.90    .38 

41.4     3.9 

13.79    .97 

61.4     1.5 

19.6 

20.67    .71 

57.9    9.0 

46.73     .99 

40.4     1.9 

39.25    .39 

44.7    3.4 

14.04     .93 

60.1     1.9 

29.6 

21.32    .56 

60.1     9.4 

46.93     .18 

39.3    1.0 

39.53     J94 

48.2    3.6 

14.26    .19 

59.0    0.9 

Feb.   8.5 

21.80    .39 

62.7    9.7 

47.08    .13 

38.5    0.7 

39.74     .17 

51.9     3.7 

14.43    .15 

58.2    0.6 

18.5 

22.09  +.« 

65.6  +9.0 

47.19  +.06 

38.0  -0.4 

1 
39.87  +.09 

55.6  -3.6 

14.55  +.10 

57.7  -0.3 

88.5 

22.20  +.09 

68.6    3.0 

47.24  +.03 

37.7  -0.1 

39.92  +.01 

69.2    3.5 

14.62    .05 

57.6  -0.1 

Mar.  10.5 

22.13  -.16 

71.6    3.0 

47.25  -.01 

37.7+0.1 

39.89  -.06 

62.7    3.4 

14.65  +.01 

57.6  +0.9 

20.4 

21.88    .33 

74.5     9.8 

47.23    .05 

.37.9    0.3 

39.80    .19 

65.9    3.1 

14.64  -.03 

57.9    0.4 

30.4 

21.47    .48 

77.2     9.6 

47.16    .06 

38.3    0.4 

39.65    .18 

68.9    9.8 

14.59    .06 

58.3    0.5 

Apr.   9.4 

20.93  -.59 

79.6  +3.9 

47.07  -.10 

38.8+0.5 

39.44  -.93 

71.5  -9.4 

14.51  -.09 

58.9+0.6' 

19.4 

20.29    .68 

81.7    1.8 

46.96    .19 

39.3    0.6 

39.20    .96 

73.7    9.0 

14.41     .11 

59.6    0.7 

29.3 

19.56    .75 

83.2    1.3 

46.83    .13 

40.0    0.7 

38.92    .99 

75.5     1.6 

14.29    .19 

60.3    0.7 

iMay    9.3 

18.79    .78 

84.2    0.8 

46.70    .13 

40.7    0.7 

38.61     .31 

76.9    J.l 

14.17    .18 

61.0    0.7 

19.3 

18.00     .78 

84.7  40.9 

46.57    .13 

41.3    0.7 

38.29    .39 

77.8    0.6 

14.04     .13 

61.8    0.7 

29.3 

17.22  -.76 

84.7  -0.3 

46.45  -.19 

42.0  +0.6 

37.96  -.33 

78.1  -0.1 

13.91  -.19 

62.5  +0.7 

June  8.2 

16.48    .71 

84.1     0.9 

46.33    .11 

42.6    0.6 

37.64     .39 

78.0  +0.4 

13.80    .11 

6.3.1    0.6 

18.2 

15.79    .65 

83.0    1.3 

46.23    .10 

43.2    0.6 

37.32    .31 

77.3     0.9 

13.69    .10 

63.7    0.5 

28.2 

15.18     .57 

81.4     1.8 

46.14     .06 

43.7    0.5 

37.02    .90 

76.2     1.3 

13.59     .09 

64.2    0.5 

Julj  8.1 

14.66     .47 

79.3    9.9 

46.07     .06 

44.1     0.4 

36.75    .96 

74.6     1.8 

13.51     .07 

64.6    0.3 

18.1 

14.24  -.36 

76.9  -9.6 

46.02  -.04 

44.5  4<l.3 

36.50  -.99 

72.7  +9.9 

13.45  -.05 

64.9  +0.9 

28.1 

13.93    .94 

74.1     9.0 

45.99  -.09 

44.7  +0.9 

36.30    .18 

70.3     9.4 

13.41     .03 

65.1  +0.1 

Aug.  7.1 

13.75  -.19 

71.1     3.1 

45.98  +.01 

44.8    0.0 

36.V5    .13 

67.7    9.7 

13.38  -.01 

65.1  -0.1 

17.0 

13.69    .00 

€7.8    3.3 

46.00    .03 

44.8  -0.1 

36.05  -.07 

64.9    9.8 

13.39  +.09 

65.0    0.9 

27.0 

13.76  +.13 

64.4     3.4 

46.04     .06 

44.6    0.3 

36.02    .00 

62.1     9.9 

13.42    .04 

64.7    0.4 

Sept.  6.0 

13.96 +.97 

61 .0  -3.5 

46.12  +.09 

44.2  -0.5 

36.05  +.07 

59.2  +9.8 

13.47  +.07 

64.2  -0.6 

16.0 

14.29    .40 

57.5    3.4 

46.22    .19 

43.6     0.7 

36.15    .14 

56.4    9.7 

13.56    .11 

63.5    0.8 

25.9 

14.76    .59 

54.1     3.3 

46.36    .15 

42.8     0.0 

36.33    .99 

53.8    9.4 

13.68    .14 

62.6    1.0 

Oct.    5.9 

15.34     .65 

50.9     3.1 

46.53    .10 

41.8     1.1 

36.59    .99 

51.6    9.1 

13.84     .17 

61.5    1.9 

15.9 

16.05     .76 

47.8     9.9 

46.74     .99 

40.6     1.4 

36.91     .35 

49.8    1.7 

14.04     JUl 

60.2    1.4 

! 

1          2.5.8 

16.86  +.86 

45.1  -9.6 

46.98  +.95 

39.1  -1.6 

37.30  +.41 

48.5  +1.0 

14.26  +.94 

58.6  -1.6 

iNov.  4.8 

17.77     .95 

42.7    9.9 

47.24     .98 

37.4     1.7 

37.74     .46 

47.8  +0.4 

14.52    .97 

56.9     1.8 

14.8 

18.75  1.09 

.40.8     1.7 

47.54     .30 

35.6     1.8 

38.22     .49 

47.6  -0.9 

14.81     .30 

55.0    1.9 

24.7 

19.81   1.07 

39.3    1.9 

47.85     .39 

33.8     1.9 

38.72     .61 

48.2     0.9 

15.12    .39 

5.3.1     9.0 

Dec.    4.7 

20.89  1.08 

3«.4  -0.6 

48.18     .39 

31.8     1.9 

39.24     .51 

49.3     1.4 

15.45     .33 

51.1     9.0 

14.7 

21.96  1.06 

38.0    0.0 

48.50  +.39 

29.9  -1.9 

39.75  +.50 

51.0-9.0 

15.77  +.39 

49.2  -1.9 

24.7 

23.00  1.01 

38.3  +0.6 

48.82     .30 

28.1     1.7 

40.24     .47 

53.3    9.5 

16.10     .31 

47.3     1.8 

34.6 

23.98  +.99 

39.2  +1.9 

49.11  +.28 

26.4  -1.6 

40.68  +.49 

56.1  -3.0 

16.40  +.99 

45.6  -1.6 

334 


FIXED  STARS,  1885. 


APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

aUrBe 

Majoria. 

d  Leonia. 

d  Craterifl. 

r  Leonis. 

M«ao 
Solar 
Date. 

Bight 
Afloension. 

North, 

Right 
Asoenaion. 

Declination 
North. 

Bight 
Aaoenaion. 

Declination 
JSkmth. 

Bight 
Aaoenaion. 

Declination 
North, 

h     m 

10  56 

+62  21 

h     m 
11      8 

+21      8 

h     m 
11  13 

O           / 

-14    9 

11*22 

+    8  28 

(Deo.30.7) 

8 

37.70  +.56 

56.8    0.0 

s 
0.03  4.39 

6l'.8  -1.5 

B 

36.37  +.31 

S3'.3  -«.4 

1.99  +.31 

76''4  -9.0 

Jan.    9.7 

38.34    .51 

57.3  +0.6 

0.34     .30 

59.9    1.1 

36.67    .98 

35.6    9.3 

3.39    .99 

74.5     1.8 

19.6 

38.73    .45 

58.1     1.9 

0.63    jsn 

58.9    0.8 

36.94     J» 

38.0    9.3 

3.56    J» 

73.8    1.7 

29.6 

39.14    .37 

59.5    1.6 

0.87    .99 

58.3    0.5 

37.17    .91 

30.3    9.9 

3.80    JB 

71.3    1.5 

Feb.  8.6 

39.47    .» 

61.4    9.1 

1.07    .18 

58.0  -0.1 

37.36    .17 

33.4    8.1 

3.00    .18 

70.0     1.1 

18.5 

39.71  +.10 

63.6  +9.4 

1.33  +.13 

58.0  +0.1 

37.50  +.19 

34.3  -1,8 

3.16  +.13 

69.0  -0.9 

38.5 

39.85  +.10 

66.1     9.6 

1..33     .06 

58.4    0.5 

37.60    .08 

36.1     1.6 

3.37    .09 

68.3    0.6 

Mar.  10.5 

39.90    .00 

68.8    9.7 

1.39 +.03 

59.1     0.8 

37.66  +.05 

37.6    1.4 

3.33    .05 

67.8    6.3 

30.5 

39.86  -.09 

71.5    9.7 

1.40  -.01 

59.9    0.9 

37.67    .00 

38.8    1.1 

3.36  +.01 

67.6  -0.1 

30.4 

39.73    .17 

74.3    9.6 

1.37     .04 

61.0    1.1 

37.65  -.04 

39.8    0.9 

3.35  -.03 

67.6  +0.1 

Apr.  9.4 

39.53  -.83 

76.6  f9.4 

1.31  -.08 

63.1  +1.1 

37.60  -.06 

40.6  -0.6 

3.31  -.05 

67.9  40.3 

19.4 

39.37     .98 

78.9     9.1 

1.33     .10 

63.3    1.1 

37.53    .00 

41.1    0.4 

3.34    .06 

68.3    0.4. 

S9..3 

38.96    ^ 

80.8    1.7 

1.11      .19 

64.3    1.1 

37.43    .10 

41.4  -0.1 

3.15    .09 

68.7    0.5; 

May  9.3 

38.63    .35 

83.3    1.9 

0.98     .13 

65.4     1.0 

37.31     .11 

41.4  40.1 

3.05    .10 

69.3    0.6  [ 

19.3 

38.37    .36 

83.3    0.8 

0.85     .13 

66.4    0.9 

37.30    .19 

41.3    0.3 

3.94    .11 

70.0    0.7 

39.3 

37.91  -.35 

83.8  +0.3 

0.73  -.13 

67.3  +0.8 

37.08  -.19 

40.9  +0.5 

3.83  -.11 

70.7  +0.7 

June  8.3 

37,56    .34 

84.0  -0.9 

0.59     .19 

67.9    0.6 

36.96    .19 

40.3    0.6 

3.71     .11 

71.4    0.7 

18.3 

37.33     .39 

83.5    0.6 

0.47     .19 

68.4    0.4 

36.84     .19 

39.6    0.8 

3.60    .11 

73.1    0.7 

38.3 

36.93    .99 

83.7    l.l 

0.36    .10 

68.7  +0.9 

36.73    .11 

38.7    0.9 

3.50    .10 

73.7    0.6 

July  8.3 

36.66    .94 

81.4    1.5 

0.36    .09 

68.9    0.0 

36.63    .10 

37.7    1.0 

3.40    .09 

73.4    0.6 

18.1 

36.44  -.90 

79.7  -1.9 

0.18  -.08 

68.8  -0.9 

36.53  -.08 

36.6  +1.1 

3.33  -.08 

74.0  +0.5 

38.1 

36.36    .15 

77.6    9.9 

0.11      .06 

68.6    0.4 

36.46    .07 

35.4    1.9 

3.35    .06 

74.5    O.-'i 

Aug.  7.1 

36.14    .10 

75.3    9.5 

0.07    .03 

68.1     0.6 

36.40    .05 

34.3    iJi 

3.19    .04 

74.9    0.4 

17.0 

36.07  -.04 

73.5    9.8 

0.05  -.01 

67.4    0.8 

36.36  -.09 

33.0     1.1 

3.16  -.09 

75.3  40.9 

87.0 

36.06  +.09 

69.6    3.0 

0.05  +.09 

66.6    1.0 

36.35    .00 

31.9    1.0 

3.15    .00 

75.3    0.0 

Sept.  6.0 

36.11  +.09 

66.4  -3.9 

0.08  +.05 

65.5  -1.9 

36.37  +.04 

30.9  +0.9 

3.16  +.03 

75.3  -0.9 

16.0 

36.33    .15 

63.3    3.2 

0.15     .08 

64.3    1.4 

36.43    .06 

30.1     0.7 

3.31     .06 

75.0    0.4 

35.9 

36.43    .99 

60.0     3.9 

0.35    .19 

63.7    1.6 

36.51     .11 

39.6    0.4 

3.39    .10 

74.5    0.6 

Oct.    5.9 

36.67    .99 

56.7    8.9 

0.39    .16 

61.0    1.8 

36.64     .15 

39.3  +0,1 

3.41    .14 

73.8    0.9 

15.9 

37.00    .36 

53.5    3.1 

0.57    .90 

59.1     1.9 

36.81     .19 

39.3 -OJl 

3.57    .18 

78.8    1.1 

36.9 

37.39  +.49 

50.5  -C.9 

0.78  +.93 

57.1  -9.1 

37.03  +.93 

39.7  -0.6 

8.76  +.91 

71.5  -1.4 

Not.  4.8 

37.84    .48 

47.7    9.6 

1.04     .97 

55.0     9.9 

37.36    .96 

30.5    0.9 

3.00    .94 

70.0    1.6 

14.8 

38.35     .53 

45.3    9.3 

1.33    .30 

53.8    9.9 

37.54     .99 

31.6    1.3 

3.36     .98 

68.3    1.8 

34.8 

38.90     .56 

43.3    9.0 

1.63     .39 

50.6    9.1 

37.84     .31 

33.0    1.6 

3.55     .30 

66.4    9.0 

Dec   4.7 

39.47     .59 

41.6    1.4 

1.97     .34 

48.5    9.0 

38.16    .39 

34.8    1.9 

3.87    .39 

64.4    9  0 

14.7 

40.07  +.50 

40.4  -0.9 

3.31  +.34 

46.6  -1.9 

38.49  +.33 

36.8  -9.1 

4.19  +.39 

63.3  -9.1 

34.7 

40.66    .58 

39.8  H).3 

3.65     .33 

44.8    1.6 

38.83    .39 

39.0    9.9 

4.51     .39 

60.3    9.0 

34.7 

41.33 +.65 

39.8  +0.3 

3.97  +.31 

43.3  -1.3 

39.13  +.30 

41.3-9.3 

4.83  +.30 

58.3  -1.9 
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APPAEENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

X  Draconis. 

If  Leonif. 

p  Leonie. 

y  Uran  Majoria. 

Mean 
Sol»r 
Date. 

Bight 
Aaoensioii. 

DeollnatioD 
North. 

Bight 
ABoension. 

DecUnation 
Bouth. 

BiRht 

AscenidoiL. 

North. 

Bight 
Asoenaion. 

Declination 
North. 

h     m 

11  24 

+69  57 

h     m 

11  31 

~  0  11 

h     m 
11  43 

+  15  12 

h^   m 

11  47 

+54  19 

(Deo,30.7) 

8 

33.61  +.74 

34.8  H).l 

4.24  +.31 

24.2  -9.1 

11.97 +.39 

44.8  -1.8 

46.56  +.40 

43.7  -0.9 

Jan.    9.7 

34.33    .60 

35.1  +OJi 

4.54     .99 

26.2    9.0 

12.28    .30 

43.1     1.5 

47.03    .46 

43.2  -^.3 

19.6 

34.99     .69 

35.9    1.1 

4.82    .96 

28.1     1.8 

12.58    .96 

41.7    1.9 

47.47    .49 

43.2  +0.3 

29.6 

35.58     .M 

37.3    1.7 

5.06     .93 

29.8    1.6 

12.84     JM 

40.7    0.9 

47.87    .37 

43.8    0.9 

Feb.   8.6 

36.06    .43 

39.3    S.1 

5.27    .18 

31.3    1.3 

13.06    M 

40.0    0.6 

48.22    .31 

44.9    1.4 

18.5 

36.44+.31 

41.6+9.5 

5.43  +.14 

32.5  -1.1 

13.25  +.16 

39.6  -0.9 

48.49  +.94 

46.5  +1.8 

28.5 

36.69^  .19 

44.3    9.6 

5.55    .10 

33.5    0.8 

13.38    .11 

39.5  +0.1 

48.70    .17 

48.5    9.1 

Mar.  10.5 

36.82  +.06 

47.2    9.9 

5.62    .05 

34.1     0.6 

13.47    .07 

39.8    0.4 

48.83    .09 

50.8    9.4 

20.5 

36.82  -.06 

50.  L     9.9 

5.66  +.09 

34.6    0.3 

13.52  +.03 

40.3    0.6 

48.88  +.09 

53.3    9.5 

30.4 

36.70    .17 

53.1     9.9 

5.66  -.09 

34.8  -0.1 

13.52  -.01 

41.0    0.8 

48.87  -.04 

55.9    9.6 

Apr.  9.4 

36.48  -.97 

55.8+9.7 

5.62  -.05 

34.7  +0.1 

13.50  -.04 

41.9  +0.9 

48.80  -.10 

58.5  +9.5 

19.4 

36.16    .35 

58.4     9.4 

5.57    .07 

34.5    0.3 

13.44    .07 

42.9    1.0 

48.67    .15 

61.0     9.4 

29.4 

35.77    .49 

60.6     9.0 

5.48    .09 

34.2    0.4 

13.36    .09 

43.9    1.0 

48.49    .19 

63.2    9.1 

May   9.3 

35.32    .47 

62.3    1.5 

5.39    .10 

33.7    0.5 

13.27    .10 

45.0    1.0 

48.28    .99 

65.2    1.8 

19.3 

34.83    .50 

63.7    1.1 

5.29    .11 

33.2    0.6 

13.16    .11 

46.0    1.0 

48.05    JSa 

66.8    1.4 

29.3 

34.33  -.51 

64.5  +0.6 

5.18  -.11 

32.6  +0.6 

13.04  -.11 

46.9  +0.9 

47.80  -.96 

68.0  +1.0 

June  8.3 

33.81     .51 

64.8    0.0 

5.06    .11 

31.9    0.7 

12.92    .19 

47.7    0.8 

47.54     .96 

68.8    0.6 

18.2 

33.31     .49 

64.5  -0.5 

4.95    .11 

31.2    0.7 

12.80    .19 

48.4    0.6 

47.28    .95 

69.2  40.1 

28.2 

32.84     .46 

63.8    1.0 

4.85    .10 

30.5    0.7 

12.69    .11 

49.0    0.5 

47.03     .94 

69.1  -0.3 

July  8.2 

32.40     .41 

62.5    1.5 

4.75    .09 

29.8    0.7 

12.58    .10 

49.4    0.3 

46.79    M 

68.5    0.8 

18.1 

32.02  -.36 

60.8  -1.9 

4.66  -.08 

29.1  +0.7 

12.48  -.09 

49.6  +0.9 

46.57  -JW 

67.5  -1.9 

28.1 

31.68    .30 

58.7    9.3 

4.58    .07 

28.4    0.6 

12.39    .06 

49.7    0.0 

46.38    .18 

66.1     1.6 

Aug.  7.1 

31.42     .93 

56.1      9.7 

4.52    .05 

27.9    0.5 

12.32    .06 

49.6  -0.9 

46.22    .14 

64.3    9.0 

17.1 

31.22    .15 

53.3    3.0 

4.48  -.03 

27.4    0.4 

12.27    .04 

49.2    0.4 

46.10    .11 

62.2    9.3 

27.0 

31.11  -.07 

50.2    3.9 

4.46    .00 

27.  L     0.9 

12.24  -.09 

48.7    0.6 

46.01     .06 

59.7    9.6 

Sept.  6.0 

31.08 +.01 

46.9  -3.4 

4.46  +.09 

26.9  +0.1 

12.23  +.01 

48.0  -0.9 

45.97  -.09 

57.0  -9.8 

16.0 

31.13    .10 

43.4     3.5 

4.50    .05 

26.9  -0.2 

12.26    .04 

47.0    1.1 

45.98  +.04 

54.0    3.0 

26.0 

31.29    .90 

39.9    3.5 

4.57    .09 

27.2    0.4 

12.32    .08 

45.8    1.3 

46.04    .00 

50.9    3.9 

Oct.    5.9 

31.53    .99 

36.4     3.5 

4.68    .19 

27.7    0.6 

12.41     .19 

44.4    1.5 

46.17    .15 

47.7    3.3 

15.9. 

31.87    .30 

32.9    3.4 

4.83    .17 

28.5    0.9 

12.55    .16 

42.7    1.7 

46.35    Jil 

44.4    3.3 

25.9 

32.30  +.48 

29.6  -3.9 

5.02  +.91 

2J>.6  -1.9 

12.73  +.90 

40.9  -1.9 

46.59  +.97 

41.2  -3.9 

Nov.  4.8 

32.83    M 

26.5    9.9 

5.25    .94 

30.9    1.4 

12.95    .94 

38.9    9.1 

46.90    .33 

38.0    3.1 

14.8 

33.43     .64 

23.8    9.5 

5.51     .97 

32.5    1.7 

13.21     .97 

36.8    9.9 

47.26    .38 

35.1     9.8 

24.8 

34.10     .70 

21.4    9.1 

5.80     .30 

34.3    1.9 

13.49     .30 

34.6    9.9 

47.66    .43 

32.4    9.5 

Dec.   4.8 

34.82    .74 

19.5    1.6 

6.11     .31 

36.3    9.0 

13.80     .39 

32.4    9.9 

48.11     .46 

30.0     9.1 

14.7 

35.58  +.76 

18.2  -1.1 

6.43  +.39 

38.4  Hi.l 

14.13  +.33 

30.2  -9.1 

48.58  +.48 

28.1  -1.7 

24.7 

36.34     .76 

17.5  -0.4 

6.75     .39 

40.5    9.] 

14.46     .33 

28.2    1.9 

49.07    .40 

26.7    lil 

34.7 

37.09  +.73 

17.3  +0.9 

7.07  +.31 

42.5  -9.0 

14.79  +.?Q 

26.4  -1.7 

49.56  +.49 

25.8  -0.6 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSH'  AT  WASHINGTON. 

0  Virginia. 

4  Draconis(H.) 

y  Coiri. 

fi  Chamaeieontia.         | 

Mean 
Solar 
Bate. 

Right 
AsceiiBion. 

Declination 

Nor*X. 

Right 
Aacexision. 

N<yrtk, 

Right 
Asoonsion. 

Declination 

Right 
Aacenaion. 

Declination 
South, 

h     m 

11  59 

+  9  21 

h     m 

12    6 

O           / 

+78  14 

h     m 

12  9 

O            1 

-16  54 

h     m 

12  11 

O           1 

-78  40 

(Dec.30.7) 

21.38 +.33 

72.1  -9.0 

B 

46.32  1.10 

58.0  -0.4 

8 

54.14  +.34 

8.5  -9.9 

4L54   1.99 

5.6-1.4 

Jan.   9.6 

21.69     .31 

70.3    1.7 

47.50  1.15 

57.9  +0.9 

54.47     .31 

10.7    9.9 

42.72  1.14 

7.3    9.0 ; 

19.6 

21.99     .38 

68.7    1.5 

48.63  1.08 

58.4     0.9 

54.77     .99 

13.0     9.3 

43.82  1.04 

9.6     9.5 

29.5 

22.26     .95 

67.3    1.9 

49.66     .97 

59.6    1.5 

55.05     .96 

15.2     9.9 

44.81     .99 

12.3     9.9! 

Feb.   8.5 

22.49    .91 

66.2    0.9 

50.57    .83 

61.4    9.0 

55.28     JS9 

17.4     9.1 

45.65    .77 

15.4     3.9 

18.5 

22.68  +.17 

65.5  -0.6 

51.32  +.66 

63.7  +9.5 

55.48  +.18 

19.4  -1.9 

46.35  +.61 

18.8-3.5 

28.4 

22.a3     .13 

65.1  -0.3 

51.89     .47 

66.3    9.8 

55.64     .14 

21.3     1.8 

46.87     .44 

22.4     3.7 1 

!  Mar.  10.4 

22.93     .06 

65.0    0.0 

52.26    JSa 

69.3    3.0 

55.76    .00 

23.0    1.6 

47.23     .97 

26.2    8.8 

20.4 

22.99    .04 

65.1  +0.3 

52.43  +.06 

72.4     8.1 

55.83     .06 

24.4     1.3 

47.42  +.10 

29.9    3.7 

30.4 

23.02  +.01 

65.5    0.5 

52.38  -.14 

75.5    3.1 

55.87  +.09 

25.6    1.1 

47.44  -.06 

33.7    3.7 

Apr.   9.3 

23.01  -.09 

66.1  +0.7 

52.15  -.39 

78.6  +3.0 

55.87  -.01 

26.6  -0.8 

47.29  -.99 

37.3-8.5 

19.3 

22.97    .05 

66.9    0.8 

51.74     .49 

81.4    9.7 

55.85    .04 

27.3    0.6 

47.00     .37 

40.6     3.3 

29.3 

22.91     .07 

67.7    0.8 

51.18     .63 

84.0     9.4 

55.80    .06 

27.8    0.4 

46.56     .50 

43.8     3.0 

May  9.3 

22.83    .00 

68.5    0.9 

50.48     .75 

86.2    9.0 

55.72    .08 

28.1  -0.9 

45.99     .63 

46.5     9.6 

19.2 

22.74    .10 

69.4    0.9 

49.68    .83 

87.9    1.5 

55.64     .09 

28.2    0.0 

45.31     .73 

48.9     9.3 

29.2 

22.63  -.11 

70.3  +0.8 

48.82  -.89 

89.2  +1.0 

55.54  -.10 

28.0  +0.9 

44.53  -.89 

50.9  -1.7 

June  8.2 

22.52    .11 

71.1     0.8 

47.90    .99 

89.8  +0.4 

55.43    .11 

27.7    0.4 

43.67    .80 

52.3    ijst 

18.1 

22.41     .11 

71.9    0.7 

46.97    .93 

90.0  -0.1 

55.31     .19 

27.2    0.6 

42.75    .94 

53.2    0.7 

28.1 

22.30    .11 

72.5    0.6 

46.05    .90 

89.6    0.7 

55.20     .19 

26.6    0.7 

41.79    .96 

53.6  -0.1 

July  8.1 

22.19    .11 

73.1     0.5 

45.16    .86 

88.6    1.9 

55.08    .19 

25.8    0.9 

40.83    .95 

53.4  +0.4 

18.1 

22.09  -.10 

73.5  +0.4 

44..33  -.81 

87.1  -1.7 

54.96  -.11 

24.8  +1.0 

39.89  -.99 

52.7  +1.0 

28.0 

21.99    .00 

73.8    0.9 

43.57     .71 

85.2    9.9 

54.85    .10 

23.8    1.1 

39.00    .86 

51.5     1.5 

Aug.  7.0 

21.91     .07 

74.0  +0.1 

42.91     .61 

82.8    9.6 

54.75     .09 

22.7     1.1 

38.18     .76 

49.7    9.0 

17.0 

21.85    .06 

74.0  -0.1 

42.34     .50 

80.0     3.0 

54.67    .07 

21.6    1.1 

37.47     .64 

47.5    9.4 

27,0 

21.80    .03 

73.8    0.3 

41.91     .37 

76.9     3.9 

54.60     .05 

20.5    l.l 

36.89     .50 

45.0    9.7 

Sept.  5.9 

21.78  -.01 

73.4  -0.5 

41.60  -.93 

73.5  -3.5 

54.57  -.09 

19.5  +1.0 

36.47  -.33 

42.1  +9.9 

15.9 

21.79  +.03 

72.8    0.7 

41.45 -.08 

69.9    3.6 

54.57  +.09 

18.6    0.8 

36.24  -.13 

39.1     3.1 

25.9 

21.83    .06 

71.9     1.0 

41.44  +.07 

66.2    3.7 

54.60    .05 

17.9    0.6 

36.21  +.07 

36.0    3.1 

Oct.    5.8 

21.91     .10 

70.8     1.9 

41.59     .94 

62.4     3.7 

54.67     .09 

17.3    0.4 

36.38    .99 

33.0     3.0 

15.8 

22.04     .14 

69.5    1.4 

41.91     .40 

58.7    3.7 

54.79     .14 

17.1  +0.1 

36.76    .49 

30.1     9.8 

25.8 

22.20  +.18 

68.0  -1.7 

42.40  +.56 

55.1  -3.5 

54.95  +.ltf 

17.2  -0.3 

37.35  +.68 

^.4  +9.4 

Nov.   4.8 

22.40    .99 

66.2    1.9 

43.04     .79 

51.7     3.3 

55.15    .93 

17.7    0.6 

38.13     .86 

25.2    9.0 

14.7 

22.64     .96 

64.2    9.0 

43.84     .87 

48.6     9.9 

55.40     .96 

18.5    1.0 

39.06  1.00 

23.5    1.5 

24.7 

22.92    .99 

62.2    9.1 

44.77     .09 

45.8    9.6 

55.68     .99 

19.6     1.3 

40.13  1.19 

22.3    0.9 

|Deo.   4.7 

23.22    .31 

60.0    9.9 

45.82  1.09 

43.6    9.0 

55.99     .33 

21.1     1.6 

41.30  1.19 

21.7+0.3 

14.7 

23.54  +.39 

57.9  -«.l 

46.95  1.16 

41.8-1.4 

56.32  +.33 

22.8  -1.9 

42.52  1.93 

21.8  -0.4 

24.6 

23.87    .33 

55.8    9.0 

48.13  1.19 

40.7     0.8 

56.65     .33 

24.8    9.1 

43.75  1.99 

22.5    1.0 

34.6 

24.19  +.39 

53.8  -1.9 

49.33  1.18 

40.2  -0.1 

56.98  +.33 

27.0  -9.9 

44.97  1.18 

23.8-1.61 
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17  Virginia. 

a*  Crucis. 

p  Corvi. 

K  DraconiB. 

Mean 
Sol»r 
Date. 

Right 
Aaoenaioii. 

South. 

Right 
Asoention. 

DeoUnaition 
GoiUh. 

Right 
Aooeiuion. 

DecUnatloii 
Soutk. 

Right 
Ascension. 

BeoUnation 
North, 

h     m 

12  14 

0      1 

-  0     1 

h     m 

12  20 

0       1 

-62  27 

h      m 
12  28 

-22  45 

h     m 

12  28 

+70  24 

(Dec.30.7) 

1.70  +.39 

41  [9  -9.1 

13.42  +Ji7 

85.'l  -1.5 

81.38  +.35 

33.0  -9.0 

38!79  +.76 

6o!l  -1.0 

Jan.   9.7 

2.02     .31 

43.9    9.0 

13.99    .55 

26.9    9.1 

81.73    .33 

34.1     9.9 

33.54     .75 

59.5  -0.3 

19.7 

2.31     .99 

45.8    1.8 

14.58    .51 

89.3    9.6 

88.04     .31 

36.4     9.3 

34.88    .71 

59.6  +0.3 

89.7 

2.59    .»7 

47.5    1.6 

15.00    .45 

38.1     9.9 

88.33    M 

38.7    9.3 

34.97    .65 

60.3    1.0 

Feb.   8.6 

2.82    .99 

49.0    1.4 

15.42    .30 

35.1    3.9 

88.59    M 

41.0    9.3 

35.58    .57 

61.6    1.6 

18.6 

3.02  +.18 

50.3  -1.1 

15.77  +.31 

38.4  -3.4 

82.81  +JM> 

43.3  -9.9 

36.11  +.47 

63.4  +9.1 

28.6 

3.18    .14 

51.8    0.8 

16.05     M 

41.8     ZA 

82.99    .16 

45.4     9.0 

36.58    .36 

65.7    9.5 

Mar.  10.5 

3.30    .10 

51.9    0.5 

16.25    .16 

45.3     3.5 

83.13    .19 

47.3     1.8 

36.83    M 

68.4    9.8 

80.5 

3.38    .06 

58.3    0.3 

16.37     .09 

48.8     3.4 

83.88    .06 

49.1     1.6 

37.00  +.19 

71.3    3.0 

30.5 

3.42  •I-.09 

58.5  -0.1 

16.43  +.09 

58.1     3.3 

83J28    .04 

50.6    1.4 

37.06    .00 

74.4    3.0 

Apr.  9.5 

3.43  -.01 

58.5  +0.1 

16.42  -.04 

55.3  -3.1 

23.31  +.01 

58.0  -1.9 

37.00  -.19 

77.4  +3.0 

19.4 

3.41     .03 

58.8    0.3 

16.34    .10 

58.3    9.8 

23.30  -.09 

53.0    1.0 

36.83    SBk 

80.4    9.8 

89.4 

3.36    .06 

51.9    0.4 

16.21     .16 

61.0    9.5 

23.26    .05 

53.9    0.7 

36.56    .31 

83.1    9.6 

May  9.4 

3.30    .06 

51.4    0.5 

16.02    JA 

63.3    9.9 

23.21     .07 

54.5  J>.5 

36.81     .36 

85.5    9.9 

19.4 

3.22    .09 

50.8    0.6 

15.79    .95 

65.3    1.8 

23.13    .06 

54.9  -0.3 

35.79    .44 

87.5    1.8 

89.3 

3.12  -.10 

50.1  +0.7 

15.52  -.99 

66.8  -1.3 

23.03  -.10 

55.0    0.0 

35.31  -.40 

89.1  +1.3 

June  8.3 

3.02    .10 

49.5    0.7 

15.21     .39 

67.9    0.9 

22.93    .11 

54.9  +0.9 

34.81     JXt 

90.8    OU) 

18.3 

2.92    .11 

48.7    0.7 

14.88    .34 

68.5  -0.4 

22.81     .19 

54.6    0.4 

34.88    .53 

90.8  +0.3 

88.8 

2.81     .11 

48.0    0.7 

14.53    .35 

68.7  +0.1 

22.69    .13 

54.1     0.6 

33.75    .53 

90.8  H).9 

Julj  8.2 

2.70    .11 

47.3    0.7 

14.18     .35 

68.3    0.6 

22.56    .13 

53.4    0.9 

33.33    .51 

90.3    0.7 

18.2 

2.59  -.10 

46.7  +0.6 

13.83  -.34 

67.4  +1.1 

22.43  -.13 

58.5  +1.0 

33.73  -.48 

89.3  -1.3 

28.2 

2.49    .09 

46.1     0.6 

13.50     .39 

66.1     1.5 

22.30    .19 

51.4    1.1 

38.86    .45 

87.8    1.7 

Aug.  7.1 

2.40    .08 

45.6    0.5 

13.19     .99 

64.4     1.9 

22.19    .11 

50.3    1.9 

31.83    .40 

85.8    9.9 

17.1 

2.38    .07 

45.8    0.4 

12.98     .85 

68.3    9.3 

22.08    .09 

49.0    1.3 

31.47    .34 

83.4    9.6 

27.1 

8.87    .04 

44.9  +0.9 

18.69    .19 

59.9    S.5 

22.00    .07 

47.7    1.3 

31.16     .97 

80.7    2.9 

Sept.  6.1 

8.83  -.09 

44.7    0.0 

18.54  -.19 

57.3  +9.7 

21.94  -.04 

46.5  +1.9 

30.93  -.19 

77.6  -8.9 

16.0 

8.83  +.01 

44.8  -0.9 

18.45  -.04 

54.5     9.8 

21.92  -.01 

45.3    1.1 

30.79    .10 

74.3    J.4 

26.0 

8.86    .05 

45.1     0.4 

r8.44  +.04 

51.7     9.7 

21.93  +.03 

44.8    1.0 

30.73  -.01 

70.7    3.6 

Oct.    6.0 

8.38    .09 

45.6    0.6 

18.53    .13 

49.1     9.6 

21.99    .06 

43.4    0.7 

30.77  +.09 

67.0    3.7 

16.0 

3.43    .13 

46.4    0.9 

18.70    .93 

46.6    9.4 

28.09    .19 

48.8    0.4 

30.98    JU 

63.3    3.7 

25.0 

3.58  +.17 

47.4  -1.9 

18.97  +.31 

44.4  +9.0 

22.24  +.17 

48.5  +0.1 

31.17 +.30 

59.6  -3.6 

Nov.  4.9 

8.78    JM 

48.8    1.4 

13.38    .39. 

48.6    1.5 

28.43    .93 

43.6  -0.3 

31.58    .41 

56.1     3.5 

14.9 

3.01     .95 

50.3    1.7 

13.75    .46 

41.3    1.0 

88.67    .96 

43.0    0.6 

31.98    .50 

53.7    3.9 

24.8 

3.87     .98 

58.1     1.9 

14.84     .59 

40.5  +0.5 

88.95    .99 

43.9    1.0 

38.53    .50 

49.7     9.8 

Dec.   4.8 

3.57     ..30 

54.0    9.0 

14.78     .56 

40.4  -0.1 

83.36    .39 

45.0    1.3 

33.17    .66 

47.0    9.4 

14.8 

3.88 +.39 

56.1  -4.1 

15..35  +.58 

40.8  -0.7 

83.59  +.34 

46.6  -1.7 

33.86  +.79 

44.0  -1.9 

248 

4.81     .39 

58.8    9.1 

15.94     .58 

41.8    1.3 

33.93    .34 

48.4     1.9 

34.60    .75 

43.3     1.3 

34.7 

4.53  +.33 

60.3  -4.1 

16.58  +.56 

43.4  -1.9 

84.38  +.33 

50.4  -3.1 

35.37  +.76 

48.3  -0.7 

88 
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Mean 
Solar 
Date. 


323  Camelop.  (H.) 


Right 
Asoeislo&. 


(Dec.30.7) 
Jan.  9.7 
19.7 
29.7 
Feb.  8.6 

18.6 
28.6 
Mar.  10.6 
20.5 
30.5 

Apr.  9.5 
19.4 
29.4 

May  9.4 
19.4 

29.3 
June  8.3 
18.3 
28.3 
July  8.2 

18.2 
28.2 
Aug.  7.1 
17.1 
27.1 

Sept.  6.1 
16.0 
26.0 

Oct.  6.0 
16.0 

25.9 
Nov.  4.9 
14.9 
24.8 
Dec.   4.8 

14.8 
24.8 
34.7 


h     m 

12  48 


10.88  9.17 
13.08  9.90 
15.27  9.14 
17.36  9.00 
19.27  1.79 

20.94  1.58 
22.31   1.19 
23.33 
23.97    .45 
24.21  -^M 

24.07  - 
23.55  .69 
22.68  1.09 
21.51  1.30 
20.07  1.54 

18.43  1.79 

16.63  1.86 

14.73  1.99 

12.79  1.94 

10.84  1.09 

8.95  1.84 

7.15  1.73 

5.49  1.57 

4.01  1.38 

2.73  1.16 

1.69  -.91 
0.91  .64 
0.42  .34 
0.23  -  09 
0.37  +.30 

0.83  +.63 
1.63     .96 

2.74  l.«7 
4.17  1.56 

5.86  1.81 

7.78  9.00 

9.87  9.14 
12.07  9.99 


DeoUnation 
North, 


+  84      1 

57.0  -0.8 
56.5  -0.9 
56.7  +0.5 
57.5  1.1 
58.9    1.7 

61.0  +9.9 

63.4  9.6 
66.3     9.9 

69.3  3.1 

72.5  3.9 

75.7  +3.1 

78.7  9.9 

81.6  9.7 

84.1  9.3 

86.2  1.9 

87.8+1.3 

88.8  0.8 

89.4  40.3 
89.4  -0.3 
88.8    0.8 

87.7  -1.4 

86.1  1.9 

84.0  9.3 

81.4  9.7 

78.5  3.1 

75.2  -3  4 

71.8  3.6 

68.1  3.7 

64.3  3.8 
60.5    3.8 

56.7  -3.7 
53.1  3.5 
49.7  3.9 
46.7  9.8 
44.0     9.4 

41.9-1.8 

40.4  1.9 

39.5  -0.6 


a*  Can.  Venaticorum. 


Bight 
Aaoenaion. 


h     ID 

12  50 


38.46  +.38 
38.84  .36 
39.21  .36 
39.56    .33 

39.88  .30 

40.16  +.96 

40.39  .91 
40.58  .16 
40.71     .11 

40.79  .06 

40.62  +.01 
40.81  -.03 

40.76  .07 
40.68  .10 
40.56    .19 

40.43  -.14 
40.28  .16 
40.12  .17 
39.95    .17 

39.77  .18 

39.60  -.17 
39.42  .16 
39.26  .15 
39.12  .13 
38.99    .11 

38.90  -.08 
38.83  -.05 

38.80  .00 
38.83  +.04 

38.89  .09 

39.01  +.14 
39.18    .19 

39.40  .95 
39.67  .99 
39.99    .33 

40..33  +.36 
40.70  .38 
41.09  +.39 


DeelisatioB 
North, 


+38  55 

69.4  -1.8 
67.8     1.3 

66.7  0.8 
66.2  -0.3 

66.1  +6.9 

66.6  +0.7 

67.6  1.9 

69.0  1.6 

70.8  1.9 

72.7  9.1 

74.9  +9.9 

77.2  9.9 

79.4  9.9 

81.5  9.1 
83.5     1.9 

85.2  +1.6 

86.7  1.3 

87.8  0.9 
88.5    0.6 

88.9  +0.9 

88.9  -0.9 

88.5  0.6 
87.8    0.9 

86.6  1.3 

85.2  1.6 

83.3  -9.0 

81.2  9.3 
78.8    9.5 

76.1  9.7 

73.3  9.9 

70.3  -3.1 

67.2  3.1 

64.2  3.0 
61.1     9.9 

58.3  9.7 

55.7  -9.4 

53.4  9.1 
51.5-1.7 


6  Virginig. 


Right 
Asoenaion. 


h 

13 


59.85  +.33 
60.17  -  .38 
60.49    .31 

60.78  .98 
61.05    .95 

61.29 +.91 
61.49    .18 

61.66  .15 

61.79  .11 

61.88  .08 

61.94  +.04 
61.97  +.01 

61.97  -.01 

61.95  .03 
61.90    .05 

61.84  -.07 
61.76     .08 

61.67  .10 
61.56  .11 
61.45    .19 

61.33 -.19 
61.21  .19 
61.09    .11 

60.98  .10 

60.89  .09 

60.81  -.07 
60.76  -.04 
60.74     .00 

60.76  +.04 
60.81     .08 

60.92  +.13 
61.07  .17 
61.26  .91 
61.49    .95 

61.77  .98 

62.06  +.31 
62.38  .39 
62.70  +.33 


Deolinatloii 
South, 


-  4  55 

27.6  Hl.1 

29.7  9.0 

31.7  1.9 

33.5  1.8 
35.2    1.6 

36.6  -1.3 

37.8  1.0 

38.8  0.8 

39.5  0.6 
40.0    0.3 

40.2  -0.1 

40.2  +0.1 

40.0  0.9 

39.7  0.4 

39.3  0.5 

38.8  +0.6 
38.2    0.6 

37.6  0.6 

36.9  0.7 

36.2  0.7 

35.6  +0.7 

34.9  0.6 

34.3  0.6 

33.7  0.5 

33.3  0.4 

32.9  +0.3 
32.7  +0.1 

32.7  -0.1 
32.9    0.3 

33.4  0.6 

34.1  -0.8 
35.1     1.1 

36.3  1.4 

37.8  1.6 

39.5  1.6 

41.4  -1.9 
43.4  2.0 
45.4  -9.1 


a  Virginia. 
(Spica.) 


Kight 
Aaoenaion. 


h     m 

13  19 


8.17  +.33 
8.50  .39 
8.82  .31 
9.13  .99 
9.41     .97 

9.66  +.93 

9.88    .90 

10.06    .16 

10.20    .13 

10.31     .09 

10.39  +.06 

10.43  +.03 
10.45     .00 

10.44  -.09 
10.41     .04 

10.36  -.06 
10.29  .08 
10.20  .09 
10.10  .11 
9.99    .19 

9.86  -.19 
9.74  .13 
9.61  .19 
9.49  .19 
9.38    .10 

9.29  -.08 
9.22  .05 
9.19 -.09 
9.19  +.09 
9.24    .07 

9.32  +.11 
9.46  .16 
9.65  .91 
9.88  .95 
10.14    M 

10.44  +31 
10.75  .39 
11.08  +.33 


Declination 
South, 


-10  33 

34'.'6  -1.9 
36.5  9.0 
38.5    9.0 

40.4  1.9 

42.2  1.7 

43.9  -1.6 

45.3  1.3 

46.5  1.1 

47.5  0.9 

48.3  0.7 

48.9  -0.4 
49.2    0.9 

49.4  -0.1 

49.4  +0.1 

49.2  0.9 

49.0  +0.3 

48.6  0.4 

48.1  0.5 

47.5  0.6 

47.0  0.6 

46.3  +0.7 

45.6  0.7 
44.9    0.7 

44.2  0.7 
43.5    0.6 

42.9  +0.5 

42.4  0.4 

42.1  +OJi 
42.0  0.0 
42.0  -0.9 

42.4  -0.5 

43.0  0.8 
43.9  1.0 

45.1  1.3 

46.5  1.6 


48.2- 

5on) 

52.0- 


•1.7 

1.9 
■9.0 
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C  Virginia. 

^Ursaj 

Majoria. 

11  Bootia. 

)9  Centauri. 

Mean 
Solar 
Date. 

Bight 
Aaoension. 

Declination 
South, 

Bight 

Declination 
JfortA. 

Bight 
Aacenaion. 

Declination 

Bight 
Aacenaion. 

Declination 
SwOi. 

h      m 

13  28 

O            1 

-00 

h     m 

13  42 

+49  62 

h     m 

13  49 

+  18  58 

h      m 

13  55 

-59  48 

(Dec.30.8) 

8 

49.91  +.39 

26.3  -9.0 

a 
59.43  +.49 

62.0  -9.9 

12.11  +.33 

24J  -9.3 

43.13  +.56 

43.9  -0.4 

Jan.    9.8 

60.23     .39 

28.3    9.0 

59.85     .43 

60.1     1.6 

12.43     .33 

22.0    3.0 

43.69    .56 

44.6    0.9 

19.7 

50.55     .31 

30.2    i.8 

60.28    .49 

58.7    1.1 

12.76     .39 

20.1    1.7 

44.25    J» 

45.8    1.4 

89.7 

50.85     .39 

32.0    1.6 

60.70    .41 

57.9  -0.5 

13.08     .31 

18.7    1.3 

44.79     .53 

47.4    1.8 

Feb.   8.7 

51.14     JS7 

33.5    1.4 

61.10    .38 

57.8  +0.9 

13.38    .99 

17.6    0.9 

45.31    .40 

49.4    9.3 

18.7 

51.39  +.24 

34.8  -1.1 

61.47  +.35 

58.2  +0.7 

13.65  +.96 

17.0  -0.4 

45.78  +.45 

51.8  -3.5 

28.6 

51.61     .90 

35.7    0.9 

61.79     .30 

59.3    1.3 

13.90    .93 

16.7    0.0 

46.21     .40 

54.3    3.7 

Mar.  10.6 

51.80     ,17 

36.4    0.5 

62.07    .95 

60.8    1.8 

14.11     .19 

17.0  +0.4 

46.58    .34 

57.1     3.8 

00.6 

51.95    .13 

36.8  -0.3 

62.28    .19 

62.8    3.9 

14.28    .15 

17.5    0.8 

46.90    .89 

60.0     3.9 

30.5 

52.06    .10 

37.0    0.0 

62.44     .13 

65.1     9.5 

14.42    .13 

18.4     1.1 

47.15    .33 

63.0    3.0 

Apr.   9.5 

.52.*^.  +.07 

36.8  +0.9 

62.55  +.07 

67.7  +9.7 

14.52  +.08 

19.6  +1.3 

47.36  +.17 

66.0  -3.9 

19.5 

52.20     .04 

36.5    0.4 

62.59  +.09 

70.5    9.7 

14.58    .05 

21.0    1.5 

47.48    .10 

68.9    3.8 

29.5 

52.22  +.01 

36.1     0.5 

62.59  -.03 

73.2    9.7 

14.62  +.09 

22.6    1.6 

47.56  +.05 

71.6     3.7 

May   9.4 

52.22  -.01 

35  5    0.6 

62.53     .08 

75.9     9.6 

14.62  -.01 

24.2    1.6 

47.58  -.01 

74.3    3.5 

19.4 

52.19    .04 

34.8    0.7 

62.43    .19 

78.5     9.4 

14.60    .04 

25.8    1.6 

47.54     .07 

76.7    3.3 

29.4 

52.14  -.06 

34.0  +0.8 

62.30  -.15 

80.8  +2.1 

14.55  -.06 

27.3  +1.5 

47.44  -.13 

78.8  -3.0 

Jane  8.3 

52.07    .08 

33.3     0.8 

62.13     .18 

82.7    1.8 

14.48    .OH 

28.8    1.4 

47.29    .17 

80.6    1.6 

18.3 

51.99    .00 

32.5     0.8 

61.93    .91 

84.4    1.4 

14.39    .10 

30.1     1.9 

47.10     S& 

82.1     1.3 

28.3 

51.89    .10 

31.8     0.7 

61.71     .93 

85.6    1.0 

14.28    .19 

31.2    1.0 

46.86    M 

83.1     0.9 

Julj  8.3 

51.78    .11 

31.0    0.7 

61.47     .94 

86.3    0.6 

14.16     .13 

32.1    0.8 

46.58    .89 

83.8  -0.4 

18.2 

51.66  -.19 

30.4  +0.6 

61.23 -.95 

86.7  +0.1 

14.02  -.14 

32.7  +0.5 

46.28  -.31 

84.0    0.0 

28.2 

51.54     .19 

29.8    0.5 

60.98    .95 

86.5  -0.4 

13.88    .14 

33.2  +0.3 

45.95    .33 

83.8  +0.5 

Aug.  7.2 

51.41     .19 

2i).3    0.4 

60.73     .94 

85.9    0.8 

13.73     .14 

33.3    0.0 

45.62    .33 

83.1    0.9 

17.2 

51.29    .11 

28.9    0.3 

60.49     .93 

84.9    1.3 

13.59    .14 

33.2  -0.3 

45.30    .39 

82.0    1.8 

27.1 

51.18    .10 

28.6  +0.9 

60.27     .91 

83.4     1.7 

13.46    .13 

32.8    0.5 

44.99    .89 

80.5    1.7 

Sept.  6.1 

51.08 -.08 

28.5    0.0 

60.07  -.18 

81.5-9.1 

13.34  -.11 

32.1  -0.8 

44.71  -.85 

78.6  +3.0 

16.1 

51.01     .06 

28.6  -0.9 

59.90     .14 

79.2    9.5 

13.23    .09 

31.1    1.1 

44.48    .30 

76.5    3.3 

26.0 

50.96  -.03 

28.9    0.4 

59.78    .10 

76.5    9.8 

13.16    .05 

29.8    1.4 

44.32    .13 

74.2    3.4 

Oct.    6.0 

50.95  +.01 

29.3    0.6 

59.70  -.05 

73.4    3.1 

13.13  -.09 

28.3    1.7 

44.22  -.05 

71.7    3.5 

16.0 

50.98    .05 

30.1    0.8 

59.68  +.01 

70.3     3.3 

13.13 +.09 

26.5    1.9 

44.21  +.03 

69.2  .3.4 

26.0 

51.06 +.10 

31.0-1.1 

59.72  +.07 

67.0  -3.4 

13.18  +.07 

24.4  -3.9 

44.29  +.19 

66.8  +3.3 

Nov.  4.9 

51.18     .15 

32.3    1.3 

59.83    .14 

63.5    3.5 

13.27    .isr 

22.2    3.3 

44.45     .91 

64.6    3.1 

14.9 

51.35    .19 

33.7    1.6 

60.00    .90 

60.0    3.5 

13.42    .17 

19.7    9.5 

44.71     .30 

62.7    1.7 

24.9 

51.57    .93 

35.4     1.8 

60.23    .96 

56.5     3.4 

13.61     .91 

17.2    9.6 

45.05    .38 

61.2    1.3 

Dec.   4.8 

51.82    .97 

37.3    1.9 

60.52    .39 

53.2    3.9 

13.85    .35 

14.5    9.6 

45.47     ,45 

60.0    0.9 

14.8 

52.10  +.99 

39.3  -9.0 

60.87  +.37 

50.2  -«.9 

14.12  +.99 

12.0  -3.5 

45.94  +.50 

59.4  +0.4 

24.8 

52.41     .31 

41.3    9.1 

61.26     .40 

47.5    9.5 

14.43    .31 

9.5    3.3 

46.46    .53 

59.3  -0.1 

34.8 

52.73  +.39 

43.4  -a.l 

61.67 +.49 

45.2  -3.0 

14.75  +.33 

7.2  -3.1 

47.01  +.56 

59.7  -0.6 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Maui 
Solar 
Date. 

a  Draconii. 

a  Bootis. 
(^rcturuM,) 

e  Bootii. 

p  Bootis. 

Right 
Ascension. 

DecUnatioD 
Ninih. 

Right 

Declination 
North, 

Right 
Ascension. 

North, 

Right 
Ascension. 

BeclinaUon 
North. 

h     m 

14     1 

+64  55 

h     m 

14  10 

+  19  46 

h     m 

14  21 

+52  22 

h     m 

14  26 

+30  52 

(Deo.30.8) 

14.38  +.56 

la'i  Hi.9 

0 

24.40  +.31 

50'.0  -«.4 

8 

15.44  +.40 

46.4  -fl.5 

s 
51.62  +.39 

36L0  -S.5 

Jan.    9.8 

14.96     .59 

16.2     1.6 

24.72    .39 

47.7    9.1 

15.86    .43 

44.1     9.0 

51.95    .34 

27.6    9.1 

19.8 

15.56    .60 

14.9     1.0 

25.04     .39 

45.7    1.8 

16.30    .44 

42.4     1.4 

52.30     .34 

25.7    1.7 

29.7 

16.15    .59' 

14.3  -0.3 

25.36    .31 

44.1     1.4 

16.74     .44 

41.3    0.8 

52.64     .34 

24.2    1.3 

Feb.  8.7 

16.73     .56 

14.3  +0.3 

25.67    .99 

42.9  '  1.0 

17.17    .49 

40.8  -Oil 

62.97     .39 

23.2    0.7 

18.7 

17.27  +.51 

15.0  +1.0 

25.95  +.97 

42.2  -0.5 

17.58  +.39 

40.9  +0.4 

53.28  +.30 

22.7 -0.3 

88.7 

17.76     .45 

16.3     1.6 

26.21     .94 

41.9  -0.1 

17.95    .35 

41.6    1.0 

53.57     .97 

22.8  +0.3 

Mar.  10.6 

18.17     .38 

18.2    9.1 

26.44    .91 

42.0  +0.3 

18.28    .30 

43.0     1.6 

53.82    .91 

23.4    0.6 

20.6 

18.52     .30 

20.5    9.5 

26.63    .17 

42.5    0.7 

18.55    .95 

44.8    9.0 

54.04     .90 

24.4     1.9 

30.6 

18.77     .81 

23.2    9.8 

26.78     .14 

43.5    1.0 

18.77    .19 

47.0    9.4 

54.22    .16 

25.8    1.6 

Apr.  9.5 

18.94  +.1S 

26.1  +3.0 

26.90  +.10 

44.6  +1.3 

18.94  +.13 

49.6  +«.7 

54.36  +.19 

27.6+1.9! 

19.5 

19.01  +.03 

29.2    3.1 

26.99    .07 

46.1     1.5 

19.04     .08 

52.4     9.8 

54.47     .09 

29.6    9.1. 

29.5 

19.00  -.05 

32.3    3.1 

27.04     .04 

47.6     1.6 

19.09  +.09 

65.3    9.9 

54.54     .05 

31.8    9.9 1 

May   9.5 

18.91     ,13 

35.3     9.0 

27.06  +.01 

49.3     1.7 

19.08  -.03 

58.2     9.8 

54.56  +.01 

34.0     9.9 

19.4 

18.74     M 

38.2    9.7 

27.05  -.09 

51.0     1.6 

19.02    .06 

61.0     9.7 

54.56  -.09 

36.3    9.9 1 

29.4 

18.51  -.96 

40.7  +9.3 

27.02  -.05 

52.6  +1.6 

18.91  -.13 

63.6  +«.5 

54.52  -.05 

38.4  49.1 

June  8.4 

18.21      .39 

42.9    9.0 

26.96    .07 

54.1     1.4 

18.76    .17 

65.9    9.9 

.54.46    .06 

40.4     1.9 

18.4 

17,87     .38 

44.7     1.5 

26.88    .09 

55.5    1.3 

18.57     .90 

67.9    1.8 

54.37    .10 

42.2    1.7  1 

28.3 

17.49     .30 

46.0     1.1 

26.77    .11 

56.7     1.1 

18.35     .93 

69.5    1.4 

54.25    .13 

43.7    1.4' 

July  8.3 

17.08     .4a 

46.8  +0.5 

26.65    .13 

57.6    0.9 

18.10     .96 

70.7     0.9 

54.11     .15 

45.0     1.1 

18.3 

16.66  -.43 

47.1     0.0 

26.51  -.14 

58.4  +0.6 

17.84  -.97 

71.4  +0.5 

53.95  -.16 

45.9  +0.7 

28.2 

16.22     .44 

46.9  -0.5 

26.37    ,15 

58.8    0.3 

17.55    .98 

71.6     0.0 

53.78     .18 

46.4  +0.4 ' 

Aug.  7.2 

15.78     .43 

46.1     1.0 

26.21     .16 

59.0  +0.1 

17.27    .99 

71.4  -0.5 

5360     .18 

46.6     0.0 

17.2 

15.36     .41 

44.9    1.5 

26.05    .15 

58.9  -0.9 

16.98    .98 

70.7     1.0 

5:^.42    .18 

46.4  -0.4 

27.2 

14.96    .38 

43.2    9.0 

25.90    .15 

58.5    0.5 

16.71      .97 

69.5    1.4 

53.24     .17 

45.9    0.7 

Sept.  6.1 

14.60  -.34 

41.0-9.4 

25.76  -.13 

57.9  -0.8 

16.45  -.94 

67.8  -1.9 

53.07  -.16 

44.9  -1.1 

16.1 

14.28     .99 

38.4    9.8 

25.64     .11 

56.9     1.1 

16.22    .91 

65.7    9.3 

52.92    .14 

43.6     1.5 

26.1 

14.03     .99 

35.4    3.1 

25.55     .08 

55.6     1.4 

16.02    .17 

63.2    9.6 

52.79     .11 

42.0     1.8 

Oct.    6.1 

13.84     .15 

32.1     3.4 

25.49  -.04 

54.0     1.7 

15.88     .19 

60.4    3.0 

52.70     .07 

40.0     9.1 

16.0 

13.73  -.07 

28.6    3.6 

25.47     .00 

52.2    9.0 

15.79  -.06 

57.3    3.3 

52.65  -.03 

37.7     9.4 

26.0 

13.70  +.09 

25.0  -3.7 

2.5.40  +.05 

50.1  -9.9 

15.76    .00 

53.9  -3.5 

52.65  +.09 

35.2  -9.7 

Nov.  5.0 

13.77    .19 

21.2    3.8 

25.56     .10 

47.8    9.4 

15.79  +.06 

50.4     3.6 

52.70     .08 

32.4     9.9 

14.9 

13.94     .91 

17.4     3.7 

25.68     .15 

45.2    9.6 

15.89     .14 

46.7     3.6 

52.80     .13 

29.4     3.0  1 

24.9 

14.20     .30 

13.7    3.6 

25.85    .19 

42.6    9.7 

16.08     .99 

43.1     3.6 

52.96     .18 

26.4     3.0, 

Dec.   4.9 

14.55     .39 

10.2    3.3 

26.07     .94 

39.9    9.7 

16.33     .96 

39.6     3.4 

53.17     .93 

23.4    3.0 

14.9 

14.98  +.47 

7.1  -3.0 

26.33  +.97 

37.2  -2.6 

16.64  +.33 

36.3  -3.9 

53.42  +.97 

20.4  -«.9 

24.8 

15.48    .53 

4.3     9.5 

26.61     .30 

34.6    9.5 

17.00     .38 

33.2    9.8 

53.71     .30 

17.5    9.7 

34.8 

16.03  +.58 

2.0  -9.0 

26.92  +.39 

32.1  -9.3 

17.40  +.49 

30.6  -«.4 

54.03  +.33 

15.0  -9.4 
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APPAKENT  PLACES  FOE  THE  UPPER  TRA.NSIT  AT  WASHINGTON. 

5  VntB  MinoriB. 

a«  Centauri. 

e  Bootia. 

a'  Libras. 

Mean 
Solar 
Bate. 

Wght 

Deolinatlon 
North. 

Bight 
Asoension. 

DecllDation 
S<mth, 

lUght 

DecUnatlon 
North. 

Right 
Ascension. 

Declination 
South. 

K     m 
14  27 

+16   12 

h     m 

14  31 

-60  21 

h     m 
14  39 

+27  33 

h      m 

14  44 

-15  33 

(Dec.30.8) 

8 

48.0  L  +.84 

18!8  -9.3 

48.71  +.54 

85.9  +0.1 

8 

57.07  +.31 

30.0  -9.5 

8 

30.63  +.31 

39.0  -1.5 

Jan.   9.8 

'48.90     .99 

10.7     1.7 

49.35    .55 

86.1  -0.4 

57.39     .39 

87.6    9.9 

30.95     .39 

40.5    K5 

19.8 

43.86    .97 

9.3     1.0 

49.81     .56 

86.8    0.9 

57.78    .33 

85.5    1.8 

31.88     .39 

48.1     1.6 

89.7 

44.85     .96 

8.6  H).4 

50.37     .55 

87.9    1.3 

58.06    .33 

83.9    1.4 

31.60     .39 

43.7     1.6 

Feb.   8.7 

45.83    .96 

8.5  +0.3 

50.91     .53 

89.4     1.7 

58.38    .39 

88.8    0.9 

31.91     .81 

45.3     l^ 

18.7 

46.77  +.99 

9.1  +0.9 

51.48  +.49 

31.3  -9.0 

58.69  4.30 

88.1  -0.4 

38.81  +.99 

46.8  -1.4 

28.7 

47.65    .89 

10.3     1.5 

51.89    .45 

33.4    9.3 

58.98    .97 

88.0  +0.1 

38.49    .96 

48.1     1.3 

Mar.  10.6 

48.48    .71 

18.1     9.0 

58.31     .40 

35.8    9.5 

59.83     .94 

88.4    0.6 

38.74     .94 

49.3    l.l 

80.6 

49.06    .57 

14.4     9.5 

58.68    .34 

38.4     9.6 

59.46    .91 

83.8    1.0 

38.97    .91 

50.3    0.9 

30.6 

49.56    .49 

17.8     9.9 

53.00    .99 

41.1     9.7 

59.65    .17 

84.5    1.4 

33.16    .18 

51.8    0.8 

Apr.   9.6 

49.91  +.27 

80.8  +3.1 

53.86  +.93 

43.9  -^.8 

59.80  4.14 

86.1  +1.7 

33.38  +.15 

51.8  H).6 

19.5 

50.10  +.11 

83.3    3.9 

53.46    .17 

46.7     9.8 

59.98    .10 

87.9    1.9 

33.46    .19 

58.3    0.4 

89.5 

50.18 -.05 

86.5    3.9 

53.60    .11 

49.4     9.7 

60.00    .06 

89.9    9.1 

33.57    .09 

63.7    0.3 

May   9.5 

49.99    .91 

89.7    3.1 

53.68  +.06 

58.1     9.5 

60.05  4.03 

38.1    9.1 

33.64     .06 

58.9  -0.1 

19.4 

49.71     .35 

38.7    9.9 

53.69  -.01 

54.5    9.4 

60.06    .00 

34.3    9.1 

33.69    .03 

53.9    0.0 

29.4 

49.30  -.47 

35.4  49.6 

53.65  -.07 

56.8  -4.9 

60.04  -.03 

36.4  +9.0 

33.71  +.01 

58.9  +0.1 

June  8.4 

48.76    .59 

37.8     9.9 

53.55    .13 

58.8     1.9 

60.00    .06 

38.4    1.9 

33.70 -.09 

58.8    0.9 

18.4 

48.48     .68 

39.8    1.7 

53.38     .19 

60.6     1.6 

59.92    .09 

40.1     1.7 

33.66    .05 

58.5    0.9 

88.3 

47.40     .76 

41.8    1.9 

53.17     .94 

68.0     1.9 

59.88    .11 

41.7    1.4 

33.60    .08 

58.3    0.3 

July  8.3 

46.61     .81 

48.8    0.7 

58.91     .98 

63.0    0.8 

59.69    .14 

43.0    1.1 

33.51     .10 

51.9    0.4 

18.3 

45.77  -.85 

48.7  40.9 

58.61  -.39 

63.6  -0.4 

59.55  -.15 

44.0  +0.8 

33.40  -.19 

51.5+0.4 

28.3 

44.91     .86 

48.6  -0.3 

58.87     .34 

63.7  +0.1 

59.38    .17 

44.7    0.5 

33.87    .14 

51.0    0.5 

Aug.  7.8 

44.04     .86 

48.0    0.9 

51.98     .36 

63.5    0.5 

59.81     .18 

45.0  +0.1 

33.18    .15 

50.5    0.5 

17.8 

43.19     .84 

40.9    1.4 

51.56     .36 

68.8    0.9 

59.03    .18 

45.0  -0.9 

38.97    .15 

49.9    0.6 

87.8 

48.37     .79 

39.3    1.9 

51.81     .34 

61.7    1.3 

58.85    .17 

44.6    0.6 

38.88    .15 

49.3    0.6 

Sept.  6.1 

41.60 -.73 

37.8  -9.3 

50.88  -.31 

60.1  +1.7 

58.68  -.16 

43.8  -0.9 

38.67  -.14 

48.8  4«.6 

16.1 

40.91     .64 

34.6    9.7 

50.59    .97 

58.3    9^0 

58.53    .14 

48.7    1.3 

38.53    .19 

48.3    0.5 

86.1 

40.31     .JM 

31.7    3.1 

50.35    .90 

56.8    9.9 

58.40    .11 

41.3    1.6 

38.43    .10 

47.8    0.4 

Oct.    6.1 

39.83    .49 

28.5    3.4 

50.18    .13 

53.8    9.4 

58.30    .08 

39.6    1.9 

33.34    .06 

47.4    0.3 

16.0 

39.47    .98 

85.0     3.6 

50.08  -.05 

51.4    9.4 

58.84  -.04 

37.5    9.9 

38.30  *.09 

47.8  +0.1 

86.0 

39.86  -.14 

81.8-3.8 

50.08  +.04 

49.0  +4.4 

58.88  4.01 

35.1  -9.5 

38.31  +.03 

47.1  -0.1 

Nov.  5.0 

39.80  +.09 

17.4     3.8 

50.17    .14 

46.7    9J9 

58.86    .06 

38.5    9.7 

38.36    .08 

47.3    0.3 

15.0 

39.31     .19 

13.6     3.8 

50.35    .93 

44.5    9.0 

58.35    .19 

89.7    9.9 

38.47    .13 

47.6    0.5 

84.9 

39.58    .35 

9.9     3.7 

50.63    .39 

48.7    1.7 

58.49    .17 

36.8    9.9 

38.63    .18 

48.3    0.7 

Dec.   4.9 

40.08    .59 

6.3     3.4 

50.98     .39 

41.8    1.3 

58.68    Jtt 

83.8    3.9 

38.83    .93 

49.1     1.0 

14.9 

40.61  +.66 

3.0  -3.1 

51.41  +.46 

40.8  40.8 

58.98  4.96 

80.9  -9.9 

33.08  +.96 

50.8  -1.9 

84.8 

41.33     .78 

0.8     9.6 

51.89     .51 

39.6  +0.3 

59.80    .99 

18.1     9.7 

33.36    .99 

51.5    1.4 

34.8    48.17 +.89 1 

57.8  -9.1 

58.48  +.56 

39.5  -0.9 

59.50  +.39 

15.5  -9.7 

33.67  +.39 

53.0  -1.5 
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APPASENT  PLAC£S  FOB  THE  UPPEB  TRANSIT  AT  WASHINGTON. 

/?  Urss  MinoriB. 

p  BootiB. 

0  Libra. 

fi^  Bootia. 

Hmh 
RoUr 
Date. 

Right 
AjBcensioii. 

DeclinatioD 
North, 

Right 
Aacension. 

I>ecliiiation 
North. 

Right 
Ascension. 

Declination 
South. 

Right 
Ascension. 

Declination 
North. 

h     in 

14  50 

+74  37 

b     m 

14  57 

+40  50 

h     m 

15  10 

O           1 

-  8  57 

h     m 
15  20 

+37  46 

(Dec.30.8) 

58.44  +.71 

80"4  -«.6 

35.60  +.«3 

34.3  -«.8 

48.58  +J» 

3l"l  -1.6 

7!50  +.30 

47.6  -9.8 

Jan.   9.8 

59.30    .80 

18.1     9.0 

35.94     .35 

31.6    9.4 

48.88    .30 

33.7    1.6 

7.81     .38- 

44.9    9.5 

19.8 

60.04     .86 

16.4    1.4 

36.30     .36 

39.5    1.9 

49.19    .31 

34.3    1.6 

8.15     .34 

43.6    9.1 

39.8 

60.93    .80 

15.3     0.6 

.36.66     .37 

37.9     1.4 

49.50    .31 

35.9    1.5 

8.50     .35 

40.7     1.6 

Feb.   8.7 

61.81     .68 

14.8  -0.1 

37.03    .38 

36.8    0.8 

49.81     .30 

37.3    1.4 

8.85    .35 

39.5    1.0 

18.7 

63.69  +.85 

15.1  +0.6 

37.38 +.34 

36.3  -0.9 

50.11  +.99 

38.6  -IJS 

9.30  +.34 

38.7  -0.4 

38.7 

63.51     .79 

16.0    1.9 

37.73     .38 

36.4  +0.4 

50.39    .»7 

39.7    1.0 

9.53    .39 

38.6  +0.1 

Mar.  10.7 

64.35    .70 

17.6     1.8 

38.03    M 

37.1     1.0 

50.65    .95 

30.6    0.8 

9.83    .99 

39.0    0.7 

30.6 

64.90    .50 

19.6    9.3 

38.39     .95 

38.3     1.5 

50.89    .99 

31.3    0.5 

10.11      M 

40.0    IJt 

30.6 

65.43    .46 

33.3    9.7 

38.53    .91 

30.0     1.9 

51.10    .90 

31.7    0.3 

10.35    .99 

41.5    1.7 

Apr.  9.6 

65.81  +.38 

35.0  +9.0 

38.70  +.17 

33.1  +9.9 

51.38 +.17 

31.9  -0.1 

10.55  +.18 

43.4  +9.1 

19.5 

66.06    .18 

38.1     3.9 

38.85    .19 

34.5    9.5 

51.44     .14 

33.0    0.0 

10.73     .16 

45.6    9.3 

89.5 

66.17 +.04 

31.3     3.9 

38.95    .06 

37.1     9.6 

51.56    .11 

31.9  +OJJ 

10.84     .10 

48.1     9.5 

May   9.5 

66.14  -.10 

34.6    3.9 

39.00  +.03 

39.7    9.7 

51.66    .08 

31.6    0.3 

10.93    .07 

50.7     9.6 

19.5 

(S5.97    .93 

37.7    3.0 

39.03  -.01 

43.4     9.6 

51.73    ^05 

31.3    0.4 

10.97  +.09 

53.4     9.6 

39.4 

65.67  -.36 

40.6  44.8 

38.99  -.04 

45.0  +9.5 

51.77  +.03 

30.8  +0.5 

10.98  -.09 

56.0  +9.5 

June  8.4 

65.36    .47 

43.3    9.4 

38.93    .08 

47.5    9.3 

51.79    .00 

30.3    0.5 

10.94     .05 

58.5     9.4 

18.4 

64.74    .56 

45.4    9.0 

.38.83    .19 

49.7    9.1 

51.77 -.08 

39.8    0.5 

10.87    .09 

60.8    9.9 

38.4 

64.13    .64 

47.3    1.6 

38  69    .15 

51.6    1.7 

51.73    .06 

39.3    0.5 

10.77    .19 

63.8    1.9 

July  8.3 

63.45    ,70 

48.5    1.1 

38.53    .17 

53.1     1.4 

51.65    .09 

38.7    0.5 

10.63    .15 

64.5     1.6 

18.3 

63.73  -.75 

49.4  +0.5 

38.34  -.90 

54.3  +1.0 

51.55  -.11 

38.3  +0.5 

10.46  -.18 

65.9  +1.9 

38.3 

61.95    .78 

49.6    0.0 

38.14    .91 

55.0     0.6 

51.43     .13 

37.6    0.5 

10.37    .90 

66.9    0.8 

Aug.  7.3 

61.17    .79 

49.4  -0.5 

37.91    .93 

55.4  +0.1 

51.39    .15 

37.1    0.5 

10.06     .99 

67.5  +0.4 

17.3 

60.37    .78 

48.6    1.0 

37.68    .93 

55.3  H).3 

51.13    .15 

36.7    0.4 

9.84^    .99 

67.7    0.0 

37.3 

59.60    .75 

47.3    1.5 

37.45     .83 

54.7    0.8 

50.98    .16 

36.3    0.4 

9.6  L     .93 

67.4  -0.5 

Sept.  6.3 

58.87  -.71 

45.6  -9.0 

37.33  -.99 

5.3.7  -1.9 

50.83  -.15 

85.9  +0.3 

9.39  -.99 

66.7  -0.9 

16.1 

58.19     .64 

43.3    9.4 

37.03     .90 

53.3     1.6 

50.67    .14 

35.6    0.9 

9.17     .90 

65.6     1.3 

36.  L 

57.58     M 

40.7    9.8 

36.84     .16 

50.5    9.0 

50.55    .11 

35.4  +0.1 

8.98    .18 

64.1     1.7 

Oct.    6.1 

57.07     .47 

37.6    3.9 

36.69    .13 

48.4    9.4 

50.45    .06 

35.4    0.0 

8.83    .14 

63.3    9.1 

16.1 

56.66    .34 

34.3    3.5 

36.58    .06 

45.8    9.7 

50.39  -.04 

35.5  -0.9 

8.69    .10 

59.9    9JS 

36.0 

56.39  -.91 

30.7  -3.7 

36.53  -.03 

43.9  -3.0 

50..36    .00 

35.9  H).4 

8.63  -.05 

57.3  -«.8 

Nov.  5.0 

56.35  -.06 

37.0    3.8 

36.53  +.03 

39.8     3.9 

50.39  +.05 

36.4    0.6 

8.59    .00 

54.3     3.0 

15.0 

56.36  +.00 

33.1      3.8 

36.59     .09 

36.6    3.3 

50.47     .10 

37.1     0.8 

6.63  +.06 

51.1     3.9 

34.9 

56.43    .94 

19.3     3.7 

36.70     .15 

33.3    3.4 

50.60     .15 

38.1     1.1 

8.71     .19 

47.9     3.3 

Deo.   4.9 

56.75    .39 

15.7     3.6 

36.88    .91 

39.8    3.4 

50.77    .90 

39.3    1.9 

8.86    .18 

44.6     3.8 

14.9 

57.31  +.53 

"13.3  -3.3 

37.13 +.96 

36.5  -3.9 

50.99  +.94 

30.6  -1.4 

9.06  +.93 

41.3  -3.9 

34.9 

57.80     .65 

9.1     9.9 

37.40     .30 

33.3    3.0 

51.34     .97 

33.1     1.5 

9.33    .97 

38.3    3.0 

34.8 

58.51  +.77 

6.5  -9.4 

37.73  +.34 

30.5  -9.7 

51.53 +.30 

3.3.6-1.6 

9.61  +.31 

35.3-9.7 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

y3  Uran  Minorii. 

aCoronn  Borealis. 

a  Serpentia. 

e  Serpentia. 

Mean 
Solar 
Da^A. 

Right 
Aacension. 

DeollnatioTi 
North, 

Right 
Asoeiiaion. 

Declination 
North. 

Right 
Aaoenaion. 

DeoUnation 
North. 

Right 
Aaoenaion. 

Declination 
North. 

h     m 

15  20 

+72  14 

h     m 

15  29 

O           f 

+27     5 

li     m 

15  38 

+    6  47 

h     m 

15  45 

O            / 

+  4  49 

(Dec.30.9) 

50.88  +.57 

27"o  -3.0 

48.08  +.37 

67.0  -3.6 

35.41  +.36 

2l'.0  -3.1 

4.21  +.36 

33.5  -3.1 

Jan.    9.8 

51.49     .66 

24.3    3.4 

48.37     .30 

64.4     3.4 

35.68     .88 

19.0    3.0 

4.48     .88 

31.5    1.9 

19.8 

52.19     .79 

22.2    1.8 

48.68     .31 

62.1     3.1 

35.97     .30 

17.0     1.8 

4.77     .39 

29.6    1.8 

29.8 

52.94     .76 

20.7    1.9 

49.00     .38 

60.2    1.7 

36.27     .30 

15.3     1.6 

5.07    .30 

27.9    1.6 

Feb.   8.8 

53.78    .78 

19.8  -0.5 

49.32    .38 

58.8    1.3 

36.58    .30 

13.8     1.3 

5.37    .30 

26.4    1.3 

18.7 

54.49  -»-.76 

19.6  +0.3 

49.64  +.31 

57.8  -0.7 

36.88  +.39 

12.7  -1.0 

5.67  +.89 

25.3  -1.0 

28.7 

55.24     .73 

20.1      0.8 

49.95     .39 

57.4  -0.3 

37.16    .88 

11.9     0.6 

5.95     .88 

24.4    0.7 

Mar.  10.7 

55.94     .06 

21.2    1.4 

50.23     .87 

57.5  40.3 

37.43     .86 

11.4-0.3 

6.22     .86 

24.0  -0.3 

20.7 

56.57     .58 

23.0    3.0 

50.49     .35 

58.1     0.8 

37.68     .84 

11.3+0.1 

6.48     .94 

23.8    0.0 

30.6 

57.10     .48 

25.2    3.5 

50.72     .88 

59.1     1.8 

37.90    .31 

11.6     0.4 

6.71     .98 

24.0  40.3 

Apr.   9.6 

57.53  +.37 

27.9  43.8 

50.93  +.18 

60.6  +1.6 

38.10  +.19 

12.2  +0.7 

6.91  +.19 

24.5  +0.6 

19.6 

57.84     .35 

30.9    3.1 

51.09    .15 

62.4     1.9 

38.28    .16 

13.0     0.9 

7.09     .16 

25.3    0.9 

29.5 

58.03     .13 

34.0    3.3 

51.23    .13 

64.4    3.1 

38.42    .13 

14.1     1.1 

7.24     .14 

26.2    1.0 

Maj   9.5 

58.10  +.01 

37.3    3.3 

51.33    .08 

66.6    8.3 

38.54     .10 

15.3    1.3 

7.36    .11 

27.3    1.8 

19.5 

58.05  -.11 

40.5    3.1 

51.39     .05 

68.9    9.3 

38.62    .07 

16.6    1.3 

7.46     .06 

28.6    1.3 

29.5 

57.89  -.39 

43.6  +3.0 

51.42  +.01 

71.2  +8.3 

38.68  +.04 

18.0  +1.4 

7.52  +.06 

29.9  +1.3 

Juue  8.4 

57.61     .33 

46.4    3.7 

51.42 -.08 

73.4    3.1 

38.71  +.01 

19.4    1.3 

7.55  +.08 

31.2    1.3 

18.4 

57.24     .49 

49.0    3.4 

51.38    .05 

75.5    3.0 

38.70  -.09 

20.7    1.3 

7.56  -.01 

32.4     1.3 

28.4 

56.77     .50 

51.1     3.0 

51.31     .08 

77.3    1.8 

38.67    .05 

22.0    1.8 

7.53    .04 

.33.6     1.1 

Julj  8.4 

56.23    .57 

52.9    1.5 

51.21     .11 

79.0    1.5 

38.60     .08 

23.1     1.1 

7.47    .07 

34.7    1.0 

18.3 

55.63  -.63 

54.1  +1.0 

51.08 -.14 

80.3  +1.3 

38.51  -.11 

24.1  40.9 

7.38  -.09 

35.6  +0.9 

28.3 

54.98     .67 

54.8  +0.5 

50.93    .16 

81.3    0.9 

38.39    .13 

24.9    0.8 

7.27    .18 

36.5    0.7 

Aug.  7.3 

54.30     .69 

55.1     0.0 

50.75    .18 

82.0    0.5 

38.25    .15 

25.6    0.6 

7.13    .13 

37.1     0.6 

17.2 

53.60     .70 

54.8  H).6 

50.57     .19 

82.4  40.3 

38.10    .16 

26.0    0.4 

6.98    .16 

37.6    0.4 

27.2 

52.90     .69 

54.0    1.1 

50.37    .19 

82.4  -0.3 

37.93    .17 

26.3  40JJ 

6.81     .17 

37.9  40.3 

Sept.  6.2 

52.22  -.66 

52.7  -1.6 

50.18  -.19 

82.0  -0.6 

37.76  -.16 

26.4  -0.1 

6.64  -.17 

38.0    0.0 

16.2 

51.57     .63 

50.9    3.1 

49.99    .18 

81.2    0.9 

37.60    .16 

26.2    0.3 

6.48    .16 

37.9  -0.3 

26.1 

50.98     .56 

48.6    3.5 

49.82    .16 

80.1     1.3 

37.45    .14 

25.8    0.5 

6.33    .14 

37.6    0.4 

Oct.    6.1 

50.45     .48 

45.9    8.9 

49.68    .13 

78.6     1.7 

37.33    .11 

-25.2    0.7 

6.20    .11 

37.1    0.7 

16.1 

50.02    .38 

42.8    3.3 

49.57    .09 

76.8    8.0 

37.24     .07 

24.3    1.0 

6.11     .06 

36.3    0.9 

26.1 

49.69  -.37 

39.4  -3.5 

49.50  -.04 

74.6  -8.3 

37.19  -.03 

23.2  -1.3 

6.05  -.04 

35.3  -1.1 

Nov.   5.0 

49.48     .15 

35.8    3.7 

49.48  +.01 

72.2    3.5 

37.18 +.09 

21.8    iJi 

6.04  +.01 

34.0    1.4 

15.0 

49.40  -.01 

32.1     3.8 

49.51     .06 

69.6    3.7 

37.22    .06 

20.2    1.7 

6.07    .06 

32.5    1.6 

25.0 

49.45  +.13 

28.3     3.8 

49.60     .11 

66.7    3.9 

37.31     .11 

18.4     1.9 

6.16    .11 

30.9    1.8 

Dec.    4.9 

49.64     M 

24.5    3.7 

49.74     .16 

63.8    3.0 

37.45    .16 

16.4    8.0 

6.29    .15 

29.0    1.9 

14.9 

49.97  4.40 

20.9  -3.5 

49.93  +.91 

60.8  -3.9 

37.63  +.80 

14.3  -3.1 

6.47  +.30 

27.0  -3.0 

24.9 

50.42     .51 

17.5     3.3 

50.16     .85 

57.9    3.8 

37.86     .84 

12.1    8.1 

6.69    JM 

25.0    3.0 

34.9 

50.98  +.61 

14.6  -3.7 

60.43  +J» 

55.1  Hi.6 

38.11 +.87 

10.0  -3.1 

6.94  +.37 

22.9-3.0 
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APPARENT  PLACES  FOE  THE  UPPER  TRANSIT  AT  WASEONGTON. 

^  Vnm  Minoris. 

e  Coronn  Borealis. 

6  Scorpii. 

/?!  Scorpii. 

HetD 
Solar 
Bate. 

- 

Bight 
Asc^aioii. 

Declination 
North. 

Right 
Aecenaion. 

Korth, 

Right 
Afloension. 

Declination 
South, 

Bight 
Aocenaion. 

Declination 
South. 

li     m 

15  48 

O          1 

+78    8 

15*52 

+27  12 

h     m 

15  53 

-22  17 

h     m 

15  58 

=-19  29 

(Deo.30.9) 

4.51  +.09 

45^4  -3.0 

48.50  +.95 

4l''4  -9.8 

31.34  +.98 

25!'!  -0.8 

44.31  +.97 

12.5  -0.0 

Jan.   9.9 

5.28    .84 

42.6    9.6 

48.77    .98 

38.8    9.5 

31.63    .30 

25.9    0.9 

44.59    .90 

13.4    1.0 

19.8 

6.19    .96 

40.3    S.1 

49.07    .30 

36.4    9.9 

31.95    .39 

26.9    1.0 

44.90    .31 

14.5    1.1 

99.8 

7.2L  1.05 

38.5    1.4 

49.38    .39 

34.4     1.8 

32.27    .33 

27.9    1.1 

45.22    .39 

15.6    1.1 

Feb.  8.8 

8.29  1.10 

37.4    0.8 

49.70    .39 

32.8    1.3 

32.60    .39 

29.0    1.1 

45.54    ..39 

16.7    1.1 

18.7 

9.41  1.11 

36.9  -0.1 

50.01  +.31 

31.7-0.8 

32.93  +a» 

30.2-1.1 

45.86  +.31 

17.8  -1.0 

28.7 

10.52  1.08 

37.1  4«.5 

50.32    .30 

31.2  -0.3 

33.24    .31 

31.2    1.0 

46.17    .30 

18.8    1.0 

Mar.  10.7 

11.57  1.01 

38.0    iJk 

50.62    .98 

31.1  +0.9 

33.54    .99 

32.2    0.9 

46.46    .99 

19.7    0.9 

20.7 

12.54     .91 

39.5    1.7 

50.89    J» 

31.6    0.7 

33.82    .97 

33.1    0.8 

46.74    S7 

20.5    0.7 

30.6 

13.39    .78 

41.5    S.9 

51.14     .93 

32.6    IJi 

34.08    .95 

33.9    0.7 

47.00    J» 

21.2    0.6 

Apr.  9.6 

14.10  •I-.63 

44.0  +S.6 

51.36 +.90 

34.0  +1.6 

34.31  +.99 

34.6  -0.6 

47.23  +.99 

21.7  -0.5 

19.6 

14.64     .46 

46.8    3.0 

51.54    .17 

35.7    1.9 

34.52    .90 

35.2    0.6 

47.44     .90 

22.2    0.4 

29.6 

15.01     .S7 

49.9    3.9 

51.70    .14 

37.8    9.1 

34.70    .17 

35.7    0.4 

47.62    .17 

22.5    0.3 

May   9.6 

15.19  +.00 

53.1     3.9 

51.82    .11 

40.0     9.3 

34.85^  .14 

36.1    0.4 

47.78    .14 

22.7    OJi 

19.6 

15.20  -.09 

56.4    3.9 

51.91     .07 

42.3     9.3 

34.97    .11 

36.4    0.3 

47.90    .11 

22.8    0.1 

29.5 

15.02  -.97 

59.6  +3.1 

51.97 +.04 

44.7  +9.3 

35.06  +.07 

36.6  -0.9 

48.00  +.06 

22.9  -0.1 

June  8.4 

14.66    .44 

62.5    9.9 

51.98    .00 

47.0     9.3 

35.12 +.04 

36.8    0.9 

48.06    .04 

22.9    0.0 

18.4 

14.15    .59 

65.3    9.6 

51.97  -.04 

49.2    9.1 

35.14    .00 

37.0    0.1 

48.08  +.01 

22.9    0.0 

28.4 

13.48    .73 

67.7    9.9 

51.91     .07 

51.2     1.9 

35.12  -.03 

37.1  -0.1 

48.07  -.03 

22.8  +0.1 

July  8.4 

12.69    .84 

69.6    1.8 

51.83    .10 

53.0    1.7 

35.07    .06 

37.1     0.0 

48.03    .06 

22.7    0.1 

18.3 

11.80 -.94 

71.2  +1.3 

51.71  -.13 

54.5  +1.4 

34.99  -.10 

37.0  +0.1 

47.95  -.09 

22.6  +0.9 

28.3 

10.81  1.09 

72.2    0.8 

51.56     .16 

55.7    1.0 

34.88    .13 

36.9    0.9 

47.84     .19 

22.4    0.9 

Aug.  7.3 

9.76  1.06 

72.7  +0.3 

51.39    .18 

56.6    0.7 

34.74    .15 

36.7    0.9 

47.70    .15 

22.1    0.3 

17.3 

8.68  1.09 

72.8  -0.9 

51.20     .19 

57.1  +0.3 

34,58    .17 

36.4    0.3 

47.55    .16 

21.8    0.3 

27.2 

7.58  l.io 

72.3    0.7 

51.00     .90 

57.3    0.0 

34.40    .18 

36.0    0.4 

47.38    .17 

21.5    0.4 

8«pt.  6.2 

6.48  1.07 

71.3-1.9 

50.80  -.90 

57.1  -0.4 

34.22  -.18 

35.6  +0.5 

47.20  -.18 

21.1  +0.4 

16.2 

5.43  1.09 

69.8    1.7 

50.60    .19 

56.5    0.8 

34.05    .17 

35.1    0.5 

47.02    .17 

20.7    0.4 

26.1 

4.44     .94 

67.8    9.9 

50.41     .17 

55.5    1.1 

33.89    .15 

34.6    0.5 

46.86    .15 

20.2    0.4 

Oct.    6.1 

3.54     .84 

65.4    9.6 

50.25    .15 

54.2    1.5 

33.75    .19 

34.0    0.5 

46.73    .19 

19.8    0.4 

16.1 

2.76    .71 

62.6    3.0 

50.12    .11 

52.5    1.9 

33.65    .06 

33.5    0.4 

46.62    .09 

19.5    0.3 

26.1 

2.12 -.55 

59.4  -3.3 

50.03  -.07 

50.5 -«Ji 

33.59  -.04 

33.1  +0.3 

46.55  -.04 

19.2  +0.9 

Nov.  6.0 

1.64     .39 

56.0    3.5 

49.99  -.09 

48.1    9.5 

33.57  +.01 

32.8    0.9 

46.54  +.01 

19.1  +0.1 

15.0 

1.34  -.S» 

52.3    3.7 

49.99  +.03 

45.5    9.7 

33.61     .07 

32.7  +0.1 

46.57    .06 

19.1  -0.1 

25.0 

1.23    .00 

48.6    3.7 

50.05    .09 

42.7    9.9 

33.71     .19 

32.7  -0.1 

46.66    .11 

19.2    0.3 

Deo.   5.0 

1.33  -I-.90 

44.9    3.7 

50.16    .14 

39.8    3.0 

33.86    .17 

32.9    0.3 

46.80    .16 

19.6    0.5 

14.9 

1.63  +.40 

41.2-3.5 

50.33  +.19 

36.8  -3.0 

34.05  +.99 

33.3  -OJl 

46.99  +.91 

20.2  -0.6 

24.9 

2.12     .58 

37.8    3.3 

50.54     .93 

33.8    9.9 

34.29    .96 

33.9    0.7 

47.22    .95 

20.9    0.8 

34.9 

2.79  +.75 

34.7  -8.1 

50.79  +.97 

31.0  -«.7 

34.57  +.99 

34.7  -0.9 

47.48  +.98 

21.8-1.0 
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APPAEENT  PLACES  FOE  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Groombri(]ge8380. 

d  Ophiuchi. 

r  Herculifl. 

a  Scorpii. 
(Antares.) 

Hens 
8oUr 
Date. 

Kight 
AfloenBioii. 

Deolinatlon 
North. 

Bight 
Ascension. 

Deolination 
South. 

Right 
Aaoension. 

Beolination 
North. 

Bight 
AecenBion. 

Declination 
South. 

h     hi 

16    5 

O           0 

+68    6 

h     m 
16      8 

o       / 

-  3  23 

h     m 

16  16 

+46  35 

h     m 

16  22 

-26  id 

(Deo.30.9) 

56.86  +.38 

43"3  -3J9 

■ 
18.31  +.95 

43.3  -1.7 

15.89  +.95 

13.7  -3J8 

80.54  +.97 

80'.7  -0.4 

Jan.    9.9 

57.89    .47 

40.8    9.9 

18.57     .97 

44.9    1.6 

15.57    .30 

10.6    9.9 

80.88    .30 

81.8    0.6 

19.8 

57.81     .55 

37.6    9.4 

18.85    .99 

46.5    1.5 

15.90    .34 

7.9    9.5 

81.18    .39 

81.8    0.7 

29.8 

58.39    .60 

35.5    1.8 

19.15    .30 

48.0    1.4 

16.85    .36 

5.6    9.0 

81.45    .33 

88.5    o.b 

Feb.   8.8 

59.01     .63 

34.0    1.9 

19.45    .30 

49.3    1.9 

16.68    .36 

3.9    1.5 

81.78    .33 

83.3    0.8 

18.8 

59.65  +.64 

33.1  -0.5 

19.75  +.99 

50.5  -1.0 

17.00  +.38 

8.7  -0.8 

88.11  +.33 

84.8  -0.0 

88.7 

60.89     .63 

33.0  +0.9 

80.04     .99 

51.4    0.8 

17.38    .37 

8.8  -0.9 

88.44     .99 

85.0    0.0 

Mar.  10.7 

60.91     .60 

33.5    0.0 

80.38    .97 

58.0    0.5 

17.75    .35 

8.4  +0.4 

88.76    .31 

85.8    0.8 

80.7 

61.49    .55 

34.7    1.5 

80.58    M 

58.3  -0.9 

18.09    .33 

3.1     1.0 

83.06    .99 

86.6    0.8 

30.7 

68.01     .48 

36.5    9.0 

80.83    .93 

58.4    0.0 

18.41     .30 

4.4    1.6 

83.34    .97 

87.4    0.7 

Apr.   9.6 

68.45  +.41 

38.7  +9.5 

81.05 +.91 

58.3  +0.3 

18.70  +.96 

6.3  +9.1 

83.61  +.95 

88.0  -0.6 

19.6 

68.88    .33 

41.4     9.9 

81.85    .10 

51.9    0.5 

18.94    .SB 

8.5     9.4 

83.85    .93 

88.6    0.6 

89.6 

63.10     M 

44.4    3.1 

81.43    .16 

51.3    0.6 

19.14    .18 

11  .ir  «.7 

84.06    JBO 

89.8    0.5 

May   9.5 

63.88    .13 

47.6    3iJ 

81.57    .14 

50.6    0.8 

19.30    .13 

14.0  ^t9 

84.85    .17 

89.7    0.5 

19.5 

63.36  +.03 

50.9    3.3 

81.70    .11 

49.8    0  8 

19.40    .08 

17.0     3.0 

84.40    .14 

30.8    0.4 

89.5 

63.35  -.06 

54.8  +3.9 

81.79  +.07 

48.9  +0.0 

19.46  +.03 

80.0  +3.0 

84.53  +.11 

30.6  -0.4 

June  8.5 

63.84    .15 

57.3    3.0 

81.85    .04 

48.0    0.9 

19.47  -.09 

83.0    9.9 

84.61     .07 

31.0    0.4 

18.4 

63.04    JM 

60.8    9.8 

81.87  +.01 

47.1     0.9 

19.43    .06 

85.8    9.7 

84.66  +.03 

31.3    0.3 

88.4 

68.76    .39 

68.9    9.5 

81.87  -.09 

46.8    0.8 

19.34    .11 

88.5    9.5 

84.67  -.OJ 

31.6    0.3 

July  8.4 

68.40    .40 

65.8    9.1 

81.83    .06 

45.4    0.8 

19.81     .15 

30.8    9.9 

84.64    .06 

31.8    0.9 

18.4 

61.96 -.46 

67.1  +1.7 

81.75 -.09 

44.6  +0.7 

19.03  -.19 

38.8  +1.8 

84.58  -.08 

38.0  -9.1 

88.3 

61.48    .51 

68.5    1.9 

81.65    .11 

44.0    0.6 

18.88    .93 

34.3    1.4 

84.48    .19 

38.1    0.0 

Aug.  7.3 

60.94    .55 

69.4    0.7 

81.53    .14 

43.4    0.5 

18.58    .96 

35.5    0.9 

84.34    .15 

38.1  +0.1 

17.3 

60.38    .58 

69.8  +Oja 

81.38    .16 

43.0    0.4 

18.31     .98 

36.8  +0.6 

84.18    .17 

38.0    0.9 

87.8 

59.79    JS9 

69.7  -0.4 

81.81     .17 

48.6    0.3 

18.08    .99 

36.5    0.0 

84.00    .10 

31.7    0.3 

Sept.  6.8 

59.80  -.58 

69.1  -0.9 

81.04  -.17 

48.4  +0.9 

17.73  -.99 

36.8-0.5 

83.81  -.19 

31.4  +0.4 

16.8 

58.68    .56 

68.0    1.4 

80.88    .16 

48.3    0.0 

17.44    .98 

35.5    1.0 

83.68    .10 

31.0     0.5 

86.8 

58.08    .59 

66.3    1.9 

80.78    .15 

48.3  H).l 

17.16     .97 

34.3    1.4 

83.44     .17 

30.5    0.5 

Oct.    6.1 

57.57    .47 

64.8    9.3 

80.58    .13 

48.5    0.3 

16.91     .94 

38.6    1.9 

83.88    .15 

30.0    0.6 

16.1 

57.13    .40 

61.6     9.8 

80.47    .09 

48.9    0.5 

16.69    J90 

30.5    9.3 

83.15    .11 

89.4    0.6 

86.1 

56.76  -.38 

58.7  -3.1 

80.39  -.04 

43.4  -0.7 

16.51  -.15 

88.0  -9.7 

83.06  -.07 

88.8  +0.5 

Nov.  5.1 

56.49    .99 

55.4    3.4 

80.36  -.01 

44.8    0.9 

16.39    .09 

85.8    3.0 

83.08  -.09 

88.3    0.5 

15.0 

56.38    .13 

51.9    3.6 

80.38  +.04 

45.8    1.1 

16.33  -.03 

88.0    3.3 

83.03  +.04 

87.9    0.4 

85.0 

56.85  -.01 

48.8    3.7 

80.45    .09 

46.4     1.9 

16.33  +.03 

18.7    3.4 

83.10    .09 

87.6  +0.9 

Dec.   5.0 

56.31  +.11 

44.4    3.8 

80.56    .14 

47.6    1.4 

16.40    .10 

15.1     3.5 

83.88    .15 

87.5    0.0 

14.9 

56.47  +.99 

40  6  -3.7 

80.73  +.18 

49.1  -1.5 

16.54  +.17 

11.6-3.5 

83.40  +.90 

87.5  -0.1 

84.9 

56.75    .33 

37.0    3.5 

80.93    jaa 

50.7     1.6 

16.73    .SB 

8.1     3.4 

83.68    .94 

87.8    0.3 

34.9 

57.13  +.43 

33.7  -3.9 

81.17 +.95 

58.4  -1.7 

16.98  +.98 

4.8  -3,9 

83.88  +.98 

88.8-0.5 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

9  Draconis. 

P  Herculis. 

A  Draconis. 

^  Ophiuchi. 

Heui 
SoUr 
D»te. 

Bight 
AsoeiiAion. 

DeoliDAtion 
North. 

Right 
Ascenaion. 

Declination 
North, 

Hight 

Declination 
North. 

Aaoenaion. 

Declination 
South. 

16  22 

+  61   46' 

h     m 

16  25 

+21  44 

h     m 

16  28 

+69    d 

h     m 

16  30 

-10  19 

1 

(Dec.309) 

83.40  +.30 

86'.3  -3.4 

15.43  +.93 

30.2  -4  7 

8.99  +;35 

58.0  -3.4 

48.69  +.94 

1 
50.7-1.9! 

Jan.    9.9 

83.74     .37 

23.1     3.0 

15.68     .95 

27.6     9.5 

9.38     .45 

54.7    3.0 

48.94     .96 

51.9    1.9 1 

19.9 

84.14     .43 

80.3    8.6 

15.95     .98 

25.3     9.9 

9.88     .53 

51.9    9.6 

49.22     Jau 

J)3.1     1.9; 

29.8 

84.60    .48 

18.0    9.0 

16.23     .30 

23.2    1.9 

10.44     .59 

49,6    9.0 

49.51     .30 

54.3    1.9 

Feb.  8.8 

85.10    .51 

16.3    1.4 

16.54     .30 

21.5    1.5 

11.06    .64 

47.8    1.4 

49.81     .30 

55  5    1.1' 
1 

18.8 

25.61  +.58 

15.2  -0.8 

16.81  +.30 

20.2  -1.0 

11.71  +.66 

46.8  -0.8 

50.11  +.30 

56.5 -0.9  < 

88.7 

86.13    .51 

14.7  -0.1 

17.14     .30 

19.5  -0.5 

12.38     .66 

46.3  -6.1 

50.41     .90 

57.3    0.7 

Mar.  10.7 

86.(i4     .48 

15.0  +0.6 

17.44     .90 

19.2    0.0 

13.03     .64 

46.6  +0.6 

50.70     .98 

57.9    0.5 1 

80.7 

87.18    .46 

15.9     1.9 

17.71     .97 

19.4  +0.4 

13.65     .60 

47.5     1.9 

50.98    JSn 

58,4    0.3 

30.7 

87.56     .41 

17.4     1.8 

17.98     .95 

20.0     0.9 

14.82     .54 

49.0    1.8 

51.24     .95 

58.6  -0.1 

Apr.  9.6 

87.95  +.38 

19.5  +8.3 

18.21  +.99 

21.1  +1.3 

14.72  +.46 

51.1  +9.3 

51.40  +.93 

58.7    0.0 

19.6 

88.88    .30 

23.0     8.7 

18.42    .90 

22.6    1.6 

15.15     .38 

53,6    9.7 

51.71     .91 

58.5+0.9! 

29.6 

88.54     .93 

24.8^3.0 

18.61     .17 

24.4     1.9 

15.48     .99 

56.5     3.0 

51.91     .19 

58.2    0.4 

May  9.6 

88.73    .15 

9M    3.8 

18.76    .14 

26.4    9.1 

15.73     .19 

59.6     3.9 

52.08    .16 

57.8    0.5 

19.5 

88.85    .06 

31.2    3.8 

18.89    .10 

28.5    9.9 

15.86  +.09 

62.9     3.3 

52.23     .13 

57.3    0.5  j 

89.5 

88.89  +.01 

34.4  +3.9 

18.97  +.07 

30.7  +9.9 

15.90  -.01 

66.2  +3.3 

52.35  +.10 

56.8+0.6; 

Jane  8.5 

88.86  -.07 

37.6    3.1 

19.03  +.04 

32.9    9.9 

15.84     .11 

69.4    3.9 

52.43     .07 

56.2    0.6 

18.4 

88.76    .14 

40.7     9.9 

19.04     .00 

35.1     9.1 

15.67     .91 

72.5    3.0 

52.48  +.03 

55.6    0.6' 

88.4 

88.58    .81 

43.5     9.6 

19.02  -.04 

37.1     1.9 

15.42     .30 

75.3    9.7 

52.50     .00 

55.0    0.5 

July  8.4 

88.34    .87 

46.0    9.3 

18.97    .07 

39.0    1.7 

15.07     .38 

77.9    9.3 

58.48  -.04 

54.5    0.5 

18.4 

88.04  -.33 

48,0  +1.9 

18.88  -.10 

40.5  +1.5 

14.65  -.45 

80.0  +1.9 

52.42  -.07 

54.0 +0J& 

88.3 

87.69    .37 

49.7    1.5 

18.76    .14 

41.9    1.9 

14.17    .58 

81.7    1.5 

52.33     .10 

53.6    0.4 

Aug.  7.3 

87.30     .41 

50.9     1.0 

18.61     .16 

42.9    0.9 

13.62    .57 

82.9    1.0 

52.21     .13 

53.2    0.4 

17.3 

86.87    .44 

51.6  40.5 

18.44     .18 

43.7    0.6 

13.03     .60 

83.6  +0.5 

52.07    .15 

52.8    0.3 

87.3 

86.48    .45 

51.8    0.0 

18.25     .19 

44.1  +0.3 

12.42     .69 

83.9    0.0 

61.91     .17 

52.5    0.3 

Sept.  6.8 

25.96  -.46 

51.6-0  6 

18.05  -.90 

44.2  -0.1 

11,79 -.63 

83.5  -0.G 

51.73 -.17 

.52.2  +0.9 

16.8 

25.51     .45 

50.7     1.1 

17.85     .10 

44.0    0.4 

11.17     .61 

82.7    1.1 

51.56     .17 

52.0    0.9 

86.8 

25.07    .49 

49.3     1.6 

\7M     .18 

43.3    0.7 

10.57     .58 

81.4     1.6 

51.39  •  .16 

51.9+0.1 

Oct.    6.1 

84.67    .38 

47.5    9.1 

17.49     .16 

42.4     1.1 

10.00     .53 

79.6    9.1 

51.24     .14 

51.9    0.0 

16.1 

84.31     .33 

45.2    9.5 

17.34     .13 

41.1      1.5 

9.50     .47 

77.2    9.5 

51.11     .11 

51.9  -0.1 

86.1 

84.01  -.87 

42.5  HJ.0 

17.23  -.09 

39.5  -1.8 

9.07  -.38 

74.5  -9.9 

51.02 -.07 

52.1  -0.3 

Nov.  5.1 

83.78    .19 

39.4     3.9 

17.17  -.04 

37.6    9.1 

8.72     .99 

71.4    3.9 

50.98  -.09 

52,5    0.4 

15.0 

83.63    .11 

36.0    3.5 

17.15     .00 

35.4    9.3 

8.48     .19 

68.0    3.5 

50.97  +.09 

53.0    0.6 

85.0 

83.57  -.09 

32.4     3.7 

17.18 +.06 

33.0    9.5 

8.35  -.07 

64.4     3.6 

51.03     .08 

53.7    0.8 

Deo.   5.0 

83.60  +.08 

28.7     3.7 

17.86    .11 

30.4     9.6 

8.33  +.05 

60.7     3.7 

51.13     .19 

54.5    0.9 

15.0 

83.78  +.17 

24.9  -3.6 

I  17.39  +.16 

27.7  -9.7 

8.44  +.17 

56.9  -3.7 

51.27  +.17 

55.5  -1.1 

84.9 

83.93     .85 

21.3     3.5 

17.57     .90 

25.0    9.7 

8.67     4» 

53.3    3.6 

51.47     .91 

56.6    1.9 

34.9 

84.23  +.34 

17.8  -3.3 

17.79  +.94 

22.3  -«.6 

9.00  +.39 

49.8  -3.3 

51.69 +.94 

57.9  -1.9 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Trianguti  Australia. 

9  Herculis. 

K  Ophiuchi. 

d  Herculis. 

Mean 
Solar 
Date. 

Bight 
Ascension. 

Declination 
South, 

Bight 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

Bight 
Ascension. 

Declination 
North. 

li      m 

16  36 

-68  48 

h     m 

16  38 

+  39      8 

h      m 

16  52 

0       t 

+  9  33 

h      m 

16  57 

+33  43 

(Dec.30.9) 

s 
27.64  +.63 

34!  1  +1.8 

s 
55.63  +.99 

30.5  -3.9 

s 
12.44  +.90 

22.V  -9.1 

20.18 +.19 

70.4  -3.1 

Jan.    9.9 

28.22    .61 

32.4     1.5 

55.87     .96 

27.4    9.9 

12.66     .93 

20.6    9.0 

20.40     .94 

67.4     9.9 

19.8 

28.87     .68 

31.1     1.1 

56.15     S9 

24.7    9.6 

12.91     .96 

18.6    1.9 

20.65     .97 

64.7    9.6 

89.8 

29  57     .78 

30.3    0.6 

56.46     .39 

22.3    9.9 

13.17     .97 

16.8    1.7 

20.93     .99 

62.3     9.9 

Feb.   8.8 

30.31     .70 

29.8+0.9 

56.79     .34 

20.4     1.6 

13.46     .99 

15.3    1.4 

21.24     .31 

60.3    1.7 

18.8 

31.07  +.76 

29.8  -0.9 

57.13  +.34 

19.0  -1.9 

13.75 +J» 

14.0  -1.0 

21.56  +.39 

58.8  -1.9 

28.7 

31.82     .75 

30.2    0.6 

57.48     .34 

18.2-0  5 

14.04     .99 

13.2    0.7 

21.88     .39 

.''»7.9    0.6 

Mar.  10.7 

32.57     .73 

31.0    0.9 

57.81     .33 

18.0  +0.1 

14.32     .98 

12.8  -0.3 

22.20     .39 

57.6  -0.1 

20.7 

33.29     .70 

32.1     1.3 

58.14     .31 

18.5    0.7 

14.60     .97 

12.6  +0.1 

22.51     .30 

57.8  +0.5 

30.7 

33.97     .66 

33.6     1.6 

58.44     .99 

19.5     1.3 

14.86     .96 

12.9    0.5 

22.81     .98 

58.5    1.0 

Apr.   9.6 

34.60  +.61 

3.5.4  -1.9 

58.72  +.96 

21.0  +1.7 

15.11  +.94 

13.6  +0.8 

23.09  +.96 

59.8  +1.5 

19.6 

35.18-  .54 

37.4     9.1 

58.96     .93 

22  9    9.1 

15.34     .99 

14.6    IJI 

23.34     .94 

61.6    1.9 

29.6 

35.69     .47 

39.6    9.3 

59.18     .19 

25.3    9  5 

15.54     .19 

15.9    1.4 

23.56    .91 

63.7    9.3 

May   9.5 

36.13     .39 

42.0     9.5 

59.35     .16 

27.9    9.7 

15.72     .17 

17.3    1.5 

23.75    .17 

66.1      9.5 

19.5 

30.48     .31 

44.5     9.5 

59.49     .11 

30.7    9.8 

15.87     .14 

19.0    1.6 

23.90     .14 

68.7    9.7 

29.5 

36.74  +.91 

47.1  -9.6 

59  58  +.07 

33.5  +9.9 

16.00  +.10 

20.6  +1.7 

24.02  +.10 

71.5  +9.7 

JuDe  8.5 

36.91     .19 

49.7     9.6 

59.63  +.03 

36.4     9.8 

16.09     .07 

22.4     1.7 

24.10    .06 

74.2    9.7 

18.4 

36.98  +.09 

52.2     9.5 

59.63  -.09 

39.2    9.7 

16.14  +.04 

24.1     1.7 

24.13  +.01 

76.9     9.6 

28.4 

36.94  -.08 

54.7     9.3 

59.60     .06 

41.8    9.5 

16.16     .00 

25.7    1.6 

24.12  -.03 

79.5    9.5 

July   8.4 

36.81     .18 

56.9     9.1 

59.^1     .10 

44.2    9.9 

16.14  -.04 

27.2    1.4 

^24.07    .07 

81.9    9.9 

18.4 

36.58  -.97 

58.9  -1.8 

59.39  -.14 

46.3  +1.9 

16.09  -.07 

28.5+1.3 

23.98  -.11 

64.0  +9.0 

28.3 

36.27    .35 

60.5     1.5 

59.23     .18 

48.0     1.6 

16.00     .10 

29.7    1.1 

23.85    .15 

85.8    1.6 

Aug.  7.3 

35.87    .49 

61.8     1.1 

59.03     .91 

49.4     1.1 

15.88     .13 

30.6    0.9 

23.68    .18 

87.3    1.3 

17.3 

35.42     .48 

62.7    0.7 

58.81     .93 

50.3    0.7 

15.74     .16 

31.4    0.6 

23.49    .91 

88.4    0.9 

27.2 

34.92    .51 

63.1  -0.9 

58.57     .95 

50.9  +0.3 

15.57     .17 

31.9    0.4 

23.27    .93 

89.1    0.5 

Sept.  6.2 

34.39  -.53 

63.1  +0.3 

58.31  -.26 

51.0 -0.1 

15.39  -.18 

32.2  +0.1 

23.03  -.94 

89.4  +0.1 

16.2 

33.86    .59 

62.6     0.7 

58.05     .95 

50.6     0.6 

15.20     .18 

32.2  -0.1 

22.80    .94 

89.2  -0.4 

26.2 

33.35    .48 

61.6     1.9 

57.80     .94 

49.8     1.1 

15.02     .17 

31.9    0.4 

22.56    .93 

88.6    0.8 

Oct.    6.1 

32.89    .43 

60.2     1.6 

57.57     .99 

48.5    1.5 

14.85    .16 

31.4     0.6 

22.34     .91 

87.6    1.9 

16.1 

32.50     .35 

58.3    9.0 

57.37    .19 

46.8    1.9 

14.70     .13 

30.7    0.9 

22.14     .18 

86.2    1.6 

26.1 

32.20  -.95 

56.2  +9.3 

57.20  -!i4 

44.6  -9.3 

14.59  -.10 

29.6  -1.9 

21.98 -.14 

84.4  -9.0 

Nov.   5.1 

32.01     .13 

53.8    9.4 

57.08     .10 

42.1     9.7 

14.51     .06 

28.3    1.4 

21.85     .10 

82.2    9.4 

15.0 

31.93 -.01 

51.3    9.5 

57.01  -.04 

39.3     9.9 

14.48  -.01 

26.8    1.6 

21.78 -.06 

79.7    9.7 

25.0 

31.98 +.11 

48.7    9.5 

57.00  +.09 

36.2    3.9 

14.49  +.04 

25.0    1.8 

21.75 +.01 

76.9    9.9 

D«c.   5.0 

32.16    .94 

46.2    9.5 

57.04     .08 

33.0    3.3 

14.56    .09 

23.1    9.0 

21.79    .06 

73.9    8.1 

14.9 

32.47  +.38 

43.8  +9.3 

57.15  +.13 

29.6  -3.4 

14.67  +.13 

21.0  -9.1 

21.88 +.11 

70.7  -3.9 

249 

32.89     .47 

41.7    9.0 

57.31     .19 

26.3    3.3 

14.82     .18 

18.9    9.9 

22.02    .16 

67.6    3.1 

34.9 

33.41  +.57 

39.8  +1.7 

57.53  +.94 

23.1  -3.1 

15.02  +.91 

16.7  -9.1 

22.20  +.90 

(>4.5  -3.0 
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APPARENT  PLACES  FOB  THE  UPPER  TRAW8IT  AT  WASHINGTON. 

e  Urso  Minoria. 

a'  HerculiB. 

b  Ophiuchi. 

p  Draconis. 

Heiui 
SoUr 
Date. 

Bight 
AAoenBion. 

Declinatioo 
North, 

Bight 
Afloension. 

Deolinatioii 
North. 

Bight 
Ascenaion. 

Declination 
South, 

Bight 
Aaoenaion. 

Declination 
North. 

h  .  m 

16  57 

+82  13 

h     m 

17    9 

+  14  31 

h     m 

17  19 

-24    3 

h     m 

17  27 

+52  23 

(Dec.30.9) 

36.51  +.53 

29.4  -3.4 

23.08  +.18 

25'.7  -9.3 

19.74  +.91 

55.2  -0.9 

47.95  +.17 

le'l  -^.5 

Jan.   9.9 

37.20    .83 

26.1     3.1 

23.29    .99 

23.4     9.9 

19.97     JM 

55.5     0.3 

48.15     .93 

12.6     3.3 1 

19.9 

38.17  1.09 

23.2    9.7 

23.52    .95 

21.3    9.1 

20.23    .97 

55.8    0.4 

48.41     JiB 

9.4     3.0. 

S9.8 

39.37  1.30 

20.8    9J9 

23.78    .97 

19.3     1.8 

20.52    .99 

56.2    0.4 

48.72    .33 

6.6    9.6 

Feb.   8.8 

40.78  1.47 

18.8    1.7 

24.05    .28 

17.6    1.5 

20.82    .31 

56.7    0.4 

49.07    .37 

4.2     9.1 

18.8 

42.32  1.58 

17.4  -l.O 

24.34  +.99 

16.3  -1.1 

21.14  +.39 

57.1  -0.4 

49.45  +.30 

2,4  -1.6 

98.8 

43.94*  1.63 

16.7  -0.4 

24.63    .99 

15.4    0.7 

21.45    .39 

57.6     0.4 

49.85    .40 

1.2    0.0 

Map.  10.7 

45.59  1.83 

16.7  +0,3 

24.92    M 

14.9  -0.3 

21.77    .39 

57.9    0.3 

50.26    .41 

0.6  -0.9 

20.7 

47.20  1.56 

17.3    0.9 

25.20    .98 

14.9  +6.9 

22.08    .31 

58.3     0.3 

50.66    .40 

0.7  -W.4 

30.7 

48.71  1.44 

18.5    1.5 

25.47    Jn 

15.3    0.6 

22.39    .30 

58.5    0.9 

51.06    .38 

1.4    1.0 

Apr.  9.6 

50.07  1.96 

20.2  +9.0 

25.73  +.95 

16.0  +0.0 

22.68 +.98 

58.7  -0.9 

51.43  +.36 

2.8  41.6 

19.6 

51.24  1.06 

22.5    9.5 

25.97    .93 

17.2    1.3 

22.96    .97 

58.9    0.1 

51.77    .39 

4.7    9.1 

29.6 

52.18    .81 

25.2    9.8 

26.19    .91 

18.7    1.6 

23.21     .95 

59.0    0.1 

52.07    .98 

7.0    9.5 

May  9.6 

52.87    .65 

28.1     3.0 

26.39     .18 

20.4     1.8 

23.45    .99 

59.1     0.1 

52.34     .94 

9.7    lo 

19.5 

53.28  +.97 

31.3    3.9 

26.55    .15 

22.3    1.0 

23.66    .10 

59.2    0.1 

52.54     .18 

12.7    3.1 

29.5 

53.41  -.01 

34.5  +3JI 

26.69  +.19 

24.2  49.0 

23.83  +.16 

59.2  -0.1 

52.70  +.13 

15.9  4^9 

Jane  8.5 

53.26    .98 

37.7     3.9 

26.79    .08 

26.2    9.0 

23.98    .19 

59.3    0.1 

52.80    .07 

19.2    3.9 

18.5 

52.84     .56 

40.8    3.0 

26.86    .06 

28.2    1.0 

24.08    .08 

59.5    O.i 

52.84  +.01 

22.4    3.1 

28.4 

52.15    .81 

43.8    9.8 

26.89  +.01 

30.1     1.8 

24.15  +.04 

59.6    0.1 

52.81  -.05 

25.6    3.0 

July  8.4 

51.22  1.04 

46.4    9.5 

26.88  -.03 

31.8    1.7 

24.17    .00 

59.7    0.9 

52.73    .11 

28.5    9.8 

18.4 

50.06  1.94 

48.8  +9.1 

26.83  -.07 

33.4  +1.5 

24.15  -.04 

59.9  -0.9 

52.60  -.17 

31.2+9.5 

28.3 

48.72  1.49 

50.7    1.7 

26.75    .10 

34.8    1.3 

24.09    .08 

60.1    0.1 

52.40    .99 

33.6    fts 

Aug.  7.3 

47.22  1.57 

52.2    1.3 

26.63    .13 

36.0    1.0 

23.99     .19 

60.2    0.1 

52.16    JU 

35.6    1.8 

17.3 

45.59  1.67 

53.2    0.8 

26.49    .16 

36.9    0.8 

23.85    .15 

60.3  -6.1 

51.88    .30 

37.1     1.3 

27.3 

43.87  1.75 

53.7  +6.3 

26.32    .18 

37.5    0.5 

23.69    .17 

60.3  *  0.0 

51.56    .33 

38.3    0.0 

Sept.  6.2 

42.10  1.78 

53.8  H).9 

26.13 -.10 

37.9  +0.9 

23.51  -.19 

60.2  +0.1 

51 .22 -.35 

38.8  +0.4 

16.2 

40.31  1.77 

53.3    0.7 

25.94     .10 

38.0  -0.1 

23.31     .19 

60.0    0.1 

50.87    .36 

39.0  -0.1 

26.2 

38.56  1.79 

52,3    IJi 

25.75    .10 

37.7    0.4 

23.12    .18 

59.7    0.9 

50.51     .35 

38.6    0.6 

Oct.    6.2 

36.87  1.63 

•50.9    1.7 

25.56    .17 

37.2    0.7 

22.93    .17 

59.5    0.3 

50.16    .33 

37.7    1.1 

16.1 

35.30  1.49 

48.9    9.1 

25.40    .15 

36.4    1.0 

22.77    .15 

59.2    0.3 

49.84     .30 

36.3    1.6 

26.1 

33.89  1.39 

46.6  -9.6 

25.27  -.11 

35.2  -1.3 

22.64  -.11 

58.8  +0.3 

49.55  -.97 

34.4  -9.1 

Nov.  5.1 

32.67  1.10 

43.8    9.9 

25.17    .07 

33.8    1.6 

22.55    .07 

58.6    0.3 

49.31     .99 

32.1     9.5 

15.0 

31.69    .85 

40.7     3.9 

25.12 -.03 

32.1     1.8 

22.51  -.09 

58.4    0.9 

49.12    .16 

29.3    9.0 

25.0 

30.98    .67 

37.4     3.4 

25.12 +.09 

30.1     9.0 

22.51  +.03 

58.2    0.1 

49.00     .09 

26.2    3.9 

Deo.   5.0 

30.55  -.97 

33.9     3.6 

25.16    .07 

28.0     9.9 

22.57    .08 

68.3  +0.1 

48.95  -.09 

22.9    3.4 

15.0 

30.44  +.04 

30!3  -3.6 

25.25  +.11 

25.7  -9.3 

22.68  +.14 

58.4  -0.1 

48.96  +.06 

19.4  -3.6 

24.9 

30.63    .35 

26.7     3.5 

25.39    .16 

23.3    9.4 

22.85    .18 

58.4    0.9 

49.05    .19 

15.6    3.6 

.34.9 

31.14  +.66 

23.3  -3.4 

25.57  +.90 

21.0-9.4 

23.05  +.99 

58.6  -0.3 

49.21  +.10 

12.2  -3.5 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Ophiuchi. 

6)  Draconis. 

/i  Herculis. 

^1  DraconiB. 

Mean 
Solar 
Date. 

Bight 
AsceiiBion. 

Declinatloii 
North, 

Klght 
Asoeusion. 

Declinatloii 
Korth, 

Bight 
Aacension. 

DecUnation 
Korth. 

Bight 
Asoenaion. 

Declination 
North. 

h     m 

17  29 

+  12  88 

h     m 

17  37 

+68  48 

h     m 

17  41 

+27  47 

h     m 

17  43 

+72  12 

(Dec.30.9) 

34.62  +.17 

47.0  -9.8 

33.76  +.16 

43.4  -3.6 

56.15  +.15 

24.6  -9.8 

54.63  +.16 

22.1  -3.6 

Jan.    9.9 

34.81     .90 

44.8    8.1 

33.98    .88 

39.9    3.4 

56.32    .19 

21.8    8.8 

54.76    .89 

18.6     3.4 

19.9 

35.02    .83 

42.7    8.0 

34.31     .38 

36.6    3.1 

56.52    .98 

19.1     8.6 

55.12    .48 

15.3     3.3 

29.9 

35.27    .85 

40.8    1.8 

34.74     .47 

33.7    8.7 

56.76    .85 

16.6    8.3 

55.59    .53 

12.3     9.8 

Feb.   8.8 

35.63    .97 

39.2    1.5 

35.26    .54 

3k2    9Ji 

57.03    S7 

14.5    1.9 

56.17    .69 

9.8     8.3 

18.8 

35.81  +.88 

37.8  -1.1 

35.83  +.60 

29.3  -1.6 

57.31  +.89 

12,9  -1.4 

56.82  +.68 

7.8  -1.7 

28.8 

36.09     .89 

36.9    0.7 

36.45    .63 

28.0    1.0 

57.61     .30 

11.7    0.9 

57.54     .73 

6.4     1.1 

Map.  10.7 

36.38     .99 

36.4  -0.3 

37.09    .64 

27,4  -0.3 

57.91     .30 

11.0-0.4 

58.28    .75 

5.7  -0.4 

30.7 

36.66     .88 

36.3  +0.1 

37.74     .64 

27.4  +0.3 

58.22    .30 

10.9  +0.1 

59.04    .75 

5.6  +0.3 

30.7 

36.94    jsrr 

36.6    0.5 

38.37    .61 

28.1     1.0 

58.51     .89 

11.3    0.7 

59.78    .78 

6.2    0.9 

Apr,   9.7 

37.21  +.86 

37.3  +0.9 

38.96  +.57 

29.4  +1.6 

58.80  +.98 

12.2  +1.1 

60.48  +.67 

7.4  +1.5 

19.6 

37.46     .84 

38.3    1.8 

39.50    .51 

31.3    8.1 

59.07    M 

13.6    1.6 

61.12    .60 

9.3    8.1 

89.6 

37.69    jet 

39.7    1.5 

39.98    .44 

33.7    8.6 

59.32    .84 

15.4     1.9 

61.68    .51 

11.6    8.5 

May   9.6 

37.90    .80 

41.3    1.7 

40.38    .35 

36.5    8.9 

59,54     M 

17.5    8.8 

62.14    .41 

14.3    8.9 

19.6 

38.09    .17 

43.1     1.9 

40.68    .86 

39.6    3.8 

59.74     .18 

19.8    8.4 

62.51     .30 

17.3    3.1 

29.5 

38.24  +.14 

45.0  +1.9 

40.89  +.16 

42.9  +3.3 

59.90  +.14 

22.4  +8.6 

62.75  +.19 

20.6  +3.3 

June  8.5 

38.36    .11 

47.0    8.0 

41.00 +.06 

46.3    3.4 

60.03    .11 

25.0    8.6 

62.88  +.07 

23.9    3.4 

18.5 

38.45    .07 

48.9     1.9 

41.00  -.05 

49.7    3.3 

60.11     .06 

27.6     8.6 

62.89  -.06 

27.3    3.3 

28.4 

38.50  +.03 

50.8    1.8 

40.91     .15 

52.9    3.8 

60.16 +.09 

30.1      8.5 

62.77     .17 

30.6    3.9 

July  8,4 

38.51  -.01 

52.6    1.7 

40.71     .84 

56.0    3.0 

60.16  -.08 

32.5    8.3 

62.53     J29 

33.7    3.0 

18.4 

38.48  -.05 

54.2  +1.5 

40.42  -.33 

58.9  +3.7 

60.12  -.06 

34,7  +8.1 

62.18  -.40 

36.5  +8.7 

28.4 

38.42    .09 

55.6    1.3 

40.04     .43 

61.4     8.3 

60.03    .10 

36.7    1.8 

61.73    .50 

39.1     8.4 

Aug.  7..3 

38.31     .18 

56.8    1.1 

39.58    .49 

63.5    1.9 

59.91     .14 

38.4    1.5 

61.19    .58 

41.3    8.0 

17.3 

38.18    .15 

57.7    0.8 

39.06    .65 

65.2    1.5 

a).76    .17 

39.8    1.8 

60.56    .66 

43.1     1.5 

27.3 

38.02    .17 

58.4    0.6 

38.48    .60 

66.5    1.0 

59.57    .80 

40.7    0.8 

59.87    .71 

44.4    1.1 

Sept.  6.3 

37.84  -.10 

58.9  +0.3 

37.87  -.63 

67.2  +0.5 

59.36  -.81 

41.4  +0.5 

59.14  -.75 

45.2  +0.6 

16.2 

37.65    .19 

59.0    0.0 

37.23    .64 

67.5    0,0 

59.14     .89 

41,6  +0.1 

58.37     .77 

45.5    0.0 

26.2 

37.45    .19 

58.9  -0.3 

36.58    .64 

67.2  -0.6 

58.91     .88 

41.5-0.3 

57.60    .77 

45.3  -0.5 

Oct.    6.2 

37.27    .18 

68.5    0.6 

35.95     .68 

6(J.4     l.i 

58.69    .81 

41.0    0.7 

56.83    .75 

44.5    1.0 

16.1 

37.10    .16 

57.8    0.9 

35,35    .58 

65.0    1.6 

58.49    .19 

40.0    1.1 

56.10    .70 

43.3    1.5 

26.1 

36.96  -.13 

56.8  -1.1 

34.80  -.58 

63.2  -8.1 

58.31  -.16 

38.7  -1.5 

55.43  -.64 

41.5 -0.0 

Nov.   5.1 

36.85    .00 

55.5    1.4 

34.31     .44 

60.8     8.5 

58.16    ,19 

37.0    1.9 

54.83    .55 

39.3    8.5 

15.1 

36.78  -.04 

54.0     1.7 

33.91     .36 

58.1     9.9 

58.06     .08 

34,9    9.8 

54.32    .45 

36.6    8.9 

25.0 

36.76     .00 

52.2    1.9 

33.61     .85 

55.0     3.3 

58.00  -.03 

32.6    8.5 

53.92    .33 

33.5    3.8 

Dec.    5.0 

36.79  +.05 

50.2    9.1 

33.41     .14 

51.6     3.5 

58.00  +.09 

30.0     8.7 

53.65    .80 

30.2    3.5 

15.0 

36.86  +.10 

48.1  -8.9 

33.32  -.08 

48.0  -3.6 

58.04  +.07 

27.1  -8.9 

53.51  -.07 

26.6  -3.6 

25.0 

36.98    .14 

45.8    8.8 

33.36  +.10 

44.3    3.7 

58.13    .19 

24.2     9.9 

53.51  +.07 

22.9    3.7 

34.9 

37.14  +.18 

43.6  -8.3 

33.52  +Sl 

40.7  -3.6 

58.27  +.17 

21.3-8.9 

53.65  +.81 

19.3-3  6 
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APPAEENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

y  Draconia. 

ys  Sagittarii. 

fi  Sagittarii. 

H  Serpentia. 

HeaD 
8olar 
Date. 

Bight 

Declination 

Bight 
Aacenaion. 

Declination 

Bight 
Aacenaion. 

Declination 

Bight 
Aacenaion. 

Declination 

h     m 

17  53 

+5f  29 

h     m 

17  58 

-30  25 

h     m 
18      6 

O            1 

-21     5 

h     m 

18^15 

-  2  55 

Jan.    0.0 

54.08  +.13 

75.4  -3.5 

23.94  +.18 

17.2  +0.4 

51.95  +.16 

6.6  -0.9 

20.42  +.13 

30.6  -1.3 

9.9 

54.24     .19 

72.0    3.4 

24.14     .99 

16.9    0.3 

52.13     .90 

6.8    OJi 

20.57    .17 

31.9     1.3 

19.9 

54.46    .95 

68.7    3.1 

24..38    .95 

16.6     0.9 

52.35    .93 

7.0    0.3 

20.75     .90 

33.2     1.9 

89.9 

54.73     .S9 

65.7     9.8 

24.65    .96 

16.5    0.1 

52.59    .95 

7.3     0.3 

20.96     .93 

34.4     1.1 

Feb.  8.9 

56.05    .33 

63.2    9.3 

24.94     .30 

16.4  +(r.i 

52.86*  .98 

7.5     0.9 

21.20    JB 

35.4    0.9 

18.8 

55.40  +.37 

61.1  -1.8 

25.26  +.39 

16.3    0.0 

53.14  +.90 

7.7  -0.9 

21.46  +.96 

36.2  -0.7 

28.8 

55.78     .39 

59.6    1.3 

25.58     .33 

16.3    0.0 

53.44     .30 

7.9  -0.1 

21.73     .97 

36.9    0J» 

Mar.  10.8 

56.18     .40 

58.8  -0.5 

25.91     .33 

16.3    0.0 

53.74     .31 

7.9     0.0 

22.01     .96 

37.2  -0  9 

20.8 

56.58     .40 

58.6  +0.1 

26.24     .33 

16.3    0.0 

54.05    .31 

7.9  +0.1 

22.29    .98 

37.3  +6.1 

30.7 

56.97     .39 

59.1     0.8 

26..57    .33 

16.3    0.0 

54.36    .30 

7.8     0.9 

22.57    .96 

37.1     0.3 

Apr.   9.7 

57.35  +.37 

60.1  +1.4 

26.90  +.39 

16.3    0.0 

54.66  +.30 

7.6  +0.9 

22.85  +.98 

36.7  +0.6 

19.7 

57.71     .34 

61.8    1.9 

27.21     .31 

16.4  -0.1 

54.95    .99 

7.4     0.3 

23.12    .97 

36.0    0.8 

29.6 

58.04     .31 

63.9    9.4 

27.51     .99 

16.5    0.1 

55.23     .97 

7.1     0.3 

23.38    .95 

35.1     1.0 

May   9.6 

58.32    .5W 

66.5    9.7 

27.79    .97 

16.6    0.1 

55.50     .95 

6.7    0.3 

23.63    .94 

34.0    11 

19.6 

58.57     .89 

69.4    3.0 

28.04     .94 

16.8    0.9 

55.74     .93 

6.4     0.3 

23.85    .91 

32.9    1.9 

29.6 

58.76  +.16 

72.5  +3.9 

28.27  +.91 

17.0  -0.3 

55.95  +.90 

6.1  +0.3 

24.05  +.10 

31.6  +1.3 

June  8.5 

58.89     .11 

75.8    3.3 

28.45    .17 

17.3     0.3 

56.14     .17 

5.8    0.3 

24.23    .16 

30.3    1.3 

18.5 

58.97  +.05 

79.1     3.3 

28.61     .13 

17.7    0.4 

56.29    .13 

5.6    0.9 

24.36    .19 

29.1     1.9 

28.5 

58.99  -.01 

82.3     3.9 

28.72    .09 

16.1     0.5 

56.40     .09 

5.5  +0.1 

24.47     .08 

27.9    1.9 

July   8.4 

58.95    .07 

85.4     3.0 

28.78  +.04 

18.6    0.5 

66.46  +.04 

5.4    0.0 

24.53  +.04 

26.8    1.1 

18.4 

58.85  -.13 

88.3  +9.7 

28.80  -.01 

19.1  -0.5 

56.49    .00 

5.4    0.0 

24.55    .00 

25.8  +0.9 

28.4 

58.69    .18 

90.8    9.4 

26.76    .06 

19.6    0.5 

56.46  -.04 

5.5  -o'.l 

24.53  -.04 

24.9    0.8 

Aug.  7.4 

58.48    .S3 

93.1     9.0 

28.68    .10 

20.1     0.5 

56.40    .08 

5.6    0.1 

24.47    .08 

24.2    0.7 

17.3 

58.22    .98 

94.9     1.6 

28.56     .14 

20.6    0.4 

56.30    .19 

5.7    O.J 

24.37     .11 

23.6    0.5 

27.3 

57.92    .31 

96.4     1.9 

28.41     .17 

20.9    0.3 

56.16    .15 

5.8    0.1 

24.24     .14 

23.2    0.4 

Sept.  6.3 

57.60  -.33 

97.3  +0.7 

28.23  -.19 

21.2-0.9 

55.99  -.17 

5.9  -O.l 

24.08  -.17 

22.9  +0.9 

16.3 

67.26    .35 

97.8  +0.9 

28.02     .90 

21.4-0.1 

55.81     .19 

5.9  -0.1 

23.91     .18 

22.7  +0.1 

26.2 

56.91     .35 

97.7  -0.9 

27.81     .91 

21.4  +0.1 

55.61     .19 

6.0    0.0 

23.73    .18 

22.7  -0.1 

Oct.    6.2 

56.56     .34 

97.2    0.8 

27.61     .90 

21.3    0.9 

55.42    .18 

6.0    0.0 

23.54     .16 

22.9    OJi 

16.2 

56.23     .39 

96.1     1.3 

27.42    .18 

21.0    0.3 

55.24     .17 

5.9  +0.1 

23.37    .16 

23.2    0.4 

26.1 

55.93  -.98 

94.6  -1.8 

27.25  -.15 

20.6  +0.4 

55.09  -.14 

5.9  +0.1 

23.21  -.14 

23.6  -0.5 

Nov.  5.1 

55.67     .94 

92.5    9.9 

27.12    .11 

20.2    0.5 

54.97    .10 

5.8  +0.1 

23.09    .11 

24.2    0.7 

J5.1 

55.46     .18 

90.1     9.7 

27.04     .06 

19.7    0.5 

54.88    .06 

5.8    0.0 

23.00     .07 

25.0    0.8 

26.1 

55.30     .19 

87.2    3.0 

27.01  -.01 

19.2    0.5 

54.85  -.09 

6.7    0.0 

22.95  -.03 

25.9     1.0 

Dec.   6.0 

55.22  -.06 

84.0    3.3 

27.03  +.05 

18.6    0.5 

54.86  +.04 

5.7  -0.1 

22.95  +.09 

26.9    l.l 

15.0 

55.20  +.01 

80.6  -3.5 

27.11  +.10 

18.2  +0.4 

54.92  +.08 

5.8  -0.1 

22.99  +.06 

28.1  -1.9 

25.0 

55.25     .08 

77.1     3.5 

27.23     .15 

17.7    0.4 

55.03    .13 

6.0    0.9 

23.07    .11 

29.3    1.3 

35.0 

55.36  +.15 

73.6  -3.6 

27.41  +.90 

17.4  +0.3 

55.18  +.17 

6.1  -0.9 

23.20  +.15 

30.6  -1.3 
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Mean 
Solar 
Date. 

1  AqoiliB. 

e  OcUntifl. 

•    a  Lyrae. 
(Vega.) 

P  LyriB. 

Bight 
Ascension. 

Declination 
South. 

Bight 
Ascension. 

Declination 
8<mth, 

Bight 

Declination 
North. 

Bight 
Ascension. 

Declination 
North. 

h     m 

18  28 

-  8  19 

h 

18 

o        / 

-89  15 

h     m 

18  33 

+38  40 

h      m 

18  45 

+33  13 

Jan.    ftO 

s 
55.78  +.13 

16.4  -1.0 

3™  43.8+ 4.3 

67.4  +3.4 

s 
1.18 +.09 

45.9  -3J) 

s 
48.67  +.07 

55.6  -3.0 

^       lO.O 

55.93     .16 

17.3    0.0 

31  49.4    7.0 

64.0    3.9 

1.89     .13 

48.7    3.1 

48.77     .19 

58.6    9.9 

19.9 

56.11     .19 

18.8    0.9 

31  58.8  10.6 

60.9    3.0 

1.44     .18 

39.7    3.0 

48.91     .16 

49.8    9.8 

89.9 

56.31     M 

19.1     0.8 

:)8  10.8  13.3 

58.0    9.7 

1.64     JB 

36.9    9.7 

49.09     .90 

47.1     9.6 

Feb.   8.9 

56.55    Jti 

19.8    0.7 

38  85.8  15.4 

55.5    9.3 

1.88     .96 

34.3    9.3 

49.31     .93 

44.6    9.9 

18.8 

56.80 +i» 

80.4  -0.5 

38  41.6+17.9 

5.3.4  +1.9 

8.15 +.96 

38.8  -1.9 

49.56  +.96 

48.6  -1.8 

•^.8 

57.07    .97 

80.8    0.3 

38  59.4  18.5 

51.7     K5 

8.45     .30 

30.6    1.4 

49.83    .98 

41.0    1.4 

Mar.  10.8 

57.35    .SW 

81.0  -0.1 

33  18.4  19.3 

50.4     1.0 

8.76     .39 

89.5    0.8 

50.13    .30 

39.9    0.8 

20.8 

57.63    .90 

81.0  +0.1 

33  37.9  19.7 

49.7  +0.5 

3.09     .33 

89.0  -0.9 

50.43    .31 

39.3  -0.3 

30.7 

57.98    .99 

80.8    0.4 

33  57.7  19.7 

49.4    0.0 

3.48    .33 

89.1  +0.4 

50.75    .31 

39.4  +0.3 

Apr.   9.7 

58.80  +.90 

80.3  +0.5 

34  17.3+]9.3 

49  d  -0.5 

3.75  +.33 

89.8  +1.0 

51.06  +.31 

39.9  +0.9 

19.7 

58.49     .96 

19.7    0.7 

34  36.3  18.5 

50.3    0.9 

4.07     .31 

31.0    1.5 

51.37    .30 

41.1      1.4 

89.7 

58.76     .27 

18.9    0.9 

34  54.3  17.3 

51.5    1.4 

4.38     .99 

38.7    9.0 

51.67     .99 

48.7    1.8 

Maj   9.6 

59.08    .95 

18.0    1.0 

35  10.8  15.8 

53.1     1.8 

4.66     .97 

34.9    9.3 

51.95    .97 

44.7    9.9 

19.6 

59.86     J» 

17.0    1.0 

35  85.7  14.0 

55.1     9.9 

4.98     .94 

37.5    9.7 

58.80     .94 

47.1    9.5 

89.6 

59.48  +.90 

15.9  +1.0 

35  38.7+11.8 

57.4  -9.5 

5.14  +.90 

40.3  +9.9 

58.43  +J31 

49.7  +9.7 

June  8.5 

59.66    .17 

14.9    1.0 

35  49.8    9.3 

60.0    9.7 

5.31     .10 

43.3    3.0 

58.68    .17 

58.5    9.9 

18.5 

59.88    .14 

13.9    1.0 

:i5  57.8    6.6 

68.9    9.9 

5.45    .11 

46.3    3.1 

58.77    .13 

55.4    9.9 

88.5 

59.94     .10 

13.0    0.9 

:)6    8.3    3.7 

65.8     3.0 

5.54     .06 

49.4     3.0 

58.88    .06 

58.3    9.9 

July  8.5 

60.08    .06 

12.1     0.8 

36    4.4+0.7 

68.9     3.1 

5.58  +.09 

58.4    9.9 

58.94  +.04 

61.8    9.8 

18.4 

60.06  +.09 

11.3+0.7 

36    3.5-9.4 

71.9-3.0 

5.57  -.04 

55.8  +9.7 

58.95  -.01 

63.9  +9.6 

88.4 

60.05  -.09 

10.7     0.6 

35  59.6    5.4 

74.9    9.9 

5.50     .09 

57.9    9.5 

58.91     .06 

66.5    9.4 

Aug.  7.4 

60.00    .07 

10.8     0.5 

35  58.9    8^ 

77.6     9.6 

5.39     .13 

60.8    9.9 

58.83    .11 

08.8    9.1 

17.4 

59.98    .10 

9.8    0.3 

35  43.3  10.8 

80.1     9.3 

5.84     .17 

68.3    1.9 

58.70    .15 

70.8    1.8 

87.3 

59.79     .14 

9.6    0.9 

35  31.4  13.0 

88.1     1.9 

5.05    .91 

63.9    1.5 

58.54     .18 

78.4    1.5 

Sept.  6.3 

59.64  -.16 

9.4  +0.1 

35  17.5-14.8 

83.8  -1.4 

4.88  -.94 

65.8  +1.1 

58.34  -.91 

73.7  +1.1 

16.3 

59.47    .18 

9.3    0.0 

35    8.1    16.0 

85.0    0.8 

4.57    .95 

66.1     0.6 

58.18    .93 

74.6    0.7 

86.8 

59.89    .18 

9.4  -0.1 

34  45.7  16.7 

85.5  -0.9 

4.31     M 

C6.4  +0.9 

51.88    .94 

75.1  +0.3 

Oct.    6.2 

59.11     .18 

9.5    0.9 

34  88.9  16.7 

85.4  +0.4 

4.04     .96 

66.4  -0.3 

51.64     .94 

75.1  -0.9 

16.8 

58.93     .17 

9.7     0.3 

34  18.6  16.0 

84.7     1.0 

3.79     .95 

65.9    0.8 

51.40    JO 

74.7    0.6 

86.8 

58.78  -.14 

10.0  -0.4 

33  57.1-14.7 

83.5  +1.5 

3.55  -.93 

64.9  -1.9 

51.18  -Jn 

73.9  -1.1 

Nov.  5.1 

58.65    .11 

10.4     0.5 

33  43.4  19  8 

81.7    9.0 

3.33     .19 

63.4     1.7 

50.98     .18 

78.6    1.5 

15.1 

58.55    .08 

10.9    0.6 

33  31.8  10.3 

79.4     9.5 

3.16     .16 

61.5    9.1 

50.82    .15 

70  9    1.9 

85.1 

58.50  -.03 

11.6     0.7 

33  88.9    7.5 

76.7    9.9 

3.08    .11 

59.8    9.5 

50.69    .10 

68.8    9.9 

Dec.   5.1 

58.48  +.01 

18.3    0.8 

33  17.0    4.3 

73.6     3.9 

8.94     .06 

56.6    9.8 

50.61     .06 

66.4    9.6 

15.0 

58.58  +.06 

13.1  -0.9 

33  14.4-0.9 

70.4  +3.3 

2.91  -.01 

53.7  -3.0 

60.57  -.01 

63.8  -9.8 

85.0 

58.59    .10 

14.0     0.9 

33  15.8+  9.5 

67.0     3.4 

8.93  +.05 

50.7    3.1 

50.59  +.04 

60.9    9.9 

35.0 

58.71  +.13 

14.9  -0.9 

33  19.4+  5.8 

63.7  +3.5 

3.01  +.10 

47.5  -3.9 

50.66  +.09 

57.9  -3.0 
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a  Sagittarii. 

50  DracoDiB. 

CAquiliB. 

d  Sagittarii. 

Heaii 
SoUr 
Date. 

Right 
Aaoeiuion. 

Deolination 
South. 

Kight 
Aacenalon. 

Declination 
North. 

Right 
Aaoenaion. 

Declination 
North. 

Right 

DeclInaUoD 
South. 

• 

18  48 

-26  26 

h     m 
18  49 

+75  17 

h     m 

19    0 

O           1 

+  13  41 

h     ni 

19  10 

o        # 

-19     9 

Jan.   0.0 

s 
6.73  +.18 

10.2  +0.3 

59.65  -.10 

62.4  -3.6 

6.32  +.08 

44.5  -^.0 

53.1 1  +.09 

16.2  -0.1 

10.0 

6.87     .16 

9.9    0.3 

59.65  +.07 

58.9    3.5 

6.41     .19 

42.4    9.0 

53.22     .13 

16.3    0.1 

30.0 

7.05     .90 

0.7    0.3 

59.82    JSS 

55.4    3.4 

6.54    .15 

40.4    9.0 

53.37     .16 

16.3  -0.1 

89.9 

7.26     .33 

9.4    0.3 

60.15    .40 

52.1     3.9 

6.71     .19 

38.5    1.6 

53.55     .90 

16.4     0.0 

Feb.   8.9 

7.51     .96 

9.1    0.3 

60.62    M 

49.0    9.8 

6.91     .91 

36.8    1.6 

53.76    .98 

16.4     0.0 

16.9 

7.78  +.98 

8.8  +0.3 

61.23  +.66 

46.4  -9.4 

7.13  +.93 

35.4  -1.3 

54.00  +.95 

16.3  +0.9 

28.8 

8.07     .99 

8.5    0.3 

61.95    .76 

44.3     1.9 

7.37    .95 

34.3    0.0 

54.25     .97 

16.1     0.9 

Mar.  10.8 

8.37     .31 

8.2    0.4 

62.76    .83 

42.7     1.9 

7.63    .97 

33.6    0.5 

54.53     .98 

15.8    0.4 

80.8 

8.68    .31 

7.8    0.4 

63.62    .88 

41.8-0.6 

7.91     J98 

33.3  -0.1 

54.81     .99 

15.4    0J> 

30.8 

9.00     .38 

7.4    0.4 

64.51     .80 

41.5  +0.1 

8.20    M 

33.4  +0.3 

55.11     .30 

14.9    0.6 

Apr.  9.7 

9.32 +.39 

6.9  +0.6 

65.39  +.87 

41.9  +0.7 

8.47  +.98 

34.0  +0.7 

55.41  +.30 

14.3  46.7 

19.7 

9.63    .31 

6.5    0.4 

66.25    .83 

43.0    1.3 

8.76    .98 

34.9    1.1 

55.72    .30 

1.3.6     0.7 

29.7 

9.94    .30 

6.0    0.4 

67.05    .76 

44.6    1.9 

9.03    JW 

36.2    1.4 

56.02    .30 

12.8     0.8 

May  9.7 

10.24     M 

5.7    0.4 

67.76    .66 

46.7    9.4 

9.30    .96 

37.8    1.8 

56.31     .99 

12.0    0.8 

19.C 

10.53    .97 

5.3    0.3 

68.38    .55 

49.3    9.8 

9.55    .94 

39.7    1.9 

56.59    .97 

11.3     0.8 

29.6 

10.78  +.94 

5.0  +0.9 

68.87  +.43 

52.2  +3.1 

9.79  +.99 

41.7  +9.1 

56.85  +.95 

10.5  +0.7 

Jane  8.6 

11.01     .91 

4.9  +0.1 

69.23    .99 

55.4    3.3 

9.98    .18 

43.8    9.9 

57.09     .98 

9.8    0.6 

18.5 

11.21     .18 

4.8    0.0 

69.45  +.15 

58.8    3.4 

10.15    .15 

46.0    9.S 

57.29    .19 

9.3    0.5 

28.5 

11.36    .13 

4.8  -0.1 

69.52    .00 

62.2    3.4 

10.28    .11 

48.1     9.9 

57.46    .15 

8.8    0.4 

July  8.5 

11.47    .09 

5.0     0.9 

69.45  -.15 

65.6    3.4 

10.38    .08 

50.3    9.1 

57.59    .10 

8.5    0.3 

18.5 

11.54 +.04 

5.2  -0.3 

69.22  -.99 

68.9  +3.9 

10.42  +.04 

52.3  +1.0 

57.67  +.06 

8.2+0J8 

28.4 

11.55 -.01 

5.6    0.4 

68.86    .43 

72.1     3.0 

10.43  -.09 

54.1     1.7 

57.71  +.01 

8.1    0.0 

Aug.  7.4 

n.52    .06 

6.0    0.4 

68.37    .55 

74.9    9.7 

10.39    .06 

55.8    1.5 

57.69  -.03 

8.2  -0.1 

17.4 

11.44     .10 

6.4    0.4 

67.75     .67 

77.5    9.4 

10.31     .10 

57.1     1.3 

57.64     .08 

8.3    0.9 

27.4 

11.32    .14 

6.8    0.4 

67.03    .76 

79.7    9.0 

10.20    .13 

58.3  .  1.0 

57.54     .11 

8.5    0.9 

Sept.  6.3 

11.17 -.17 

7.2  -0.4 

66.23  -.84 

81.5  fl.6 

10.05  -.16 

59.1  +0.7 

57.41  -.14 

8.7  -0.9 

16.3 

10.99     .19 

7.6    0.3 

65.35    .60 

82.8    1.1 

9.88     .18 

59.7    0.5 

57.25    .17 

&9     0.3 

26.3 

10.79    .90 

7.9    0.9 

64.43    .93 

83.7     0.6 

9.70    .18 

60.1  +0.9 

57.07    .18 

9.2    0.3 

Oct.    6.2 

10.60     .90 

8.0  -0.1 

63.49    .94 

84.0  +0.1 

9.52    .19 

60.1  -0.1 

56.89    .10 

9.4    0.9 

16.2 

10.40    .19 

8.1    6.0 

62.55    .93 

83.8  -0.5 

9.31     .19 

59.8    0.4 

56.70    .18 

9.7    0.9 

26.2 

10.22  -.17 

8.  J  +0.1 

61.64  -.80 

83.0  -1.0 

9.14  -.17 

59.3  -0.7 

56.52  -.16 

9.9  -0.9 

Nov.  5.2 

10.07    .13 

8.0    0.1 

00.77     .83 

81.7    1.6 

8.98    .15 

58.3    1.1 

56.37    .14 

10.0     0.9 

15.1 

9.96    .09 

7.8     0.9 

59.99     .74 

79.9     9.1 

8.85    .11 

57.2    1.3 

56.25    .11 

10.2    0.9 

25.1 

9.88  -.05 

7.6    0.3 

59.30    .62 

77.6     9.5 

8.75     .08 

55.8    1.5 

56.16    .06 

10.3    0.1 

Dec.   5.1 

9.85    .00 

7.3     0.3 

58.74     .49 

74.9    9.0 

8.70  -.04 

54.1     1.8 

56.12 -.09 

10.5    0.1 

15.1 

9.87  +.05 

7.1  +0.3 

58.32  -.35 

71.8-3.9 

8.68  +.01 

52.3  -l.O 

56.11  +.09 

10.6  -0.1 

25.0 

9.94     .09 

6.8    0.3 

58.05    .19 

68.5    3.4 

8.71     .05 

50.3    9.0 

56.16     .06 

10.7    o.i 

35.0 

10.06  +.14 

6.5  +0.3 

57.94  -.09 

64.9  -3.6 

8.78  +.08 

48.2  -9.1 

56.24  +.11 

10.9  -o.l 
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APPARENT  PLACES  FOE  THE  UPPER  TRANSIT  AT  WASHINGTON. 

6  Draconis. 

r  DraconiB. 

6  Aquilae. 

K  AquiliB. 

Hean 
Solar 
Date. 

Right 
Aaceualon. 

Deolination 
North. 

Bight 
Aaoenaion. 

North. 

Bight 
Asoeoaion. 

Declination 
North. 

Bight 
Aaoenaion. 

Deolination 
SotUh. 

li     m 

19  12 

+67  27 

h     m 

19  17 

O           1 

+73    8 

h      m 
19    19 

+  2  53 

h     m 

19  30 

-  7  16 

Jan.    0.0 

28..57  -.07 

45!2  -3.5 

a 
41.62 -.15 

42.4  -3.4 

40.88  +.06 

\d.o  -1.4 

41.U+.07 

48^6  -0.8 

10.0 

28.r>5  +.04 

41.6     3.5 

41.54     .00 

39.0    3.5 

40.96    .10 

17.6    1.4 

41.19    .10 

49.4     0.8 

80.0 

28.65    .15 

38.1     3.4 

41.61  +.14 

35.5    3.5 

41.08    .14 

16.2    1.4 

41.31     .13 

50.1     0.7 

29.9 

28.84     .95 

34.7     3.3 

41.82    .98 

32  0    3.3 

41.24     .17 

14.9    1.9 

41.46     .17 

50.8    0.6 

Feb.   8.9 

29.14     .34 

31.6     9.9 

42.17    .41 

28.8    3.0 

41.42    .90 

13.7    1.0 

41.64     .19 

51.4    0.5 

18.9 

29.52  +.43 

28.8  -«u» 

42.64  +J» 

26.0  -S.6 

41.63 +.99 

12.8  -0.8 

41.85 +.S9 

51.8-0.3 

28.9 

29.99    .50 

26.4    9.0 

43.21     .09 

23.6    3.1 

41.86    .94 

12.1      0.5 

42.07    .94 

52.0  -0.1 

Mar.  10.8 

30.51     .56 

24.7    1.5 

43.88    .70 

21.7    1.6 

42.11     .96 

11.7-0.9 

42.32    .90 

52.0  40.1 

80.8 

31.08    .50 

23.5    0.8 

44.61     .75 

20.5    0.9 

42.37    .97 

11.6+0.9 

42.59    .97 

51.8    0.3 

30.8 

31.68    .61 

23.0  -0.9 

45.38    .78 

19,9  -0.3 

42.65    Ja8 

11.9     0.4 

42.86    .98 

51.4    0.6 

Apr.   9.8 

32.29  +.61 

23.2  +0.5 

46.16  +.79 

19.9  +0.4 

42.93  +.98 

12.4  +0.7 

43.15  +.99 

50.7  40.8 

19.7 

32.89    .50 

24.0     1.1 

46.94     .76 

20.6    1.0 

43.21     .98 

1.3.3    1.0 

43.44     .99 

49.9    1.0 

29.7 

33.47    .56 

25.4    1.7 

47.68    .79 

21.9    1.6 

43.50    .98 

14.5    1.3 

43.73    .99 

48.8    1.1 

Maj   9.7 

34.00    .51 

27.3    9.9 

48..36    .65 

23.8    9.1 

43.77    .97 

15.8    1.5 

44.01     .98 

47.7    IJSi 

19.6 

34.47    .44 

29.8    9.7 

48.97    .57 

26.1     9.6 

44.04     .95 

17.4    1.6 

44.28    .97 

46.4    1.3 

29.6 

34.88  +.37 

32.6  43.0 

49.49  +.47 

28.9  +9.9 

44.28  +JB 

19.1  +1.7 

44..54  +.95 

45.1  41.3 

June  8.0 

35.20    .9B 

35.7     3.3 

49.89    .35 

32.0    3.9 

44.50     .91 

20.8    1.7 

44.78    .99 

43.8    1.3 

18.6 

35.44     .19 

39.1     3.4 

50.18    .93 

35.3    3.4 

44.69    .17 

22.5    1.7 

44.98    .19 

42.5    1.9 

28.5 

35.58  +.09 

42.6     3.5 

50.35  +.10 

38.7    3.5 

44.85    .14 

24.2    1.7 

45.16    .15 

41.3     1.1 

July   8.5 

35.62  -.01 

46.1     3.5 

50,38  -.03 

42.2    3.5 

44.97    .10 

25.8    1.6 

45.29    .11 

40.2    1.0 

18.5 

3.5.56  -.11 

49.5  +3.4 

50.29  -.16 

45.7  +3.4 

45.04  +.05 

27.3  +1.4 

45.38  +.07 

39.2  40.9 

28.5 

35.41     .90 

52.6    3.9 

50.07    .98 

49.0    3.9 

45.07  +.01 

28.7     1.3 

45.43  4.03 

38.4    0.7 

Aug.  7.4 

35.16    .90 

55.9     9.9 

49.72    .40 

52.1     3.0 

45.06  -.03 

29.9    1.1 

45.44  -.09 

37.8    0.6 

17.4 

34.82    .37 

.58.7    9.6 

49.26     .50 

55.0    9.7 

45.01     .07 

30.8    09 

45.40     .06 

37.3    0.4 

27.4 

34.41     .44 

61.2     9.3 

48.70     .60 

57.5    9.3 

44.92    .11 

31.6    0.7 

45.32    .10 

36.9    0.3 

Sept.  6.3 

33.93  -.50 

63.2  +1.8 

48.06  -.68 

59.7  49.0 

44.79  -.14 

32.2  +0.5 

45.20  -.13 

36.7  40.1 

16.3 

33.40    .55 

64.9    1.4 

47.34     .74 

61.4     1.5 

44.64     .16 

32.6    0.3 

45.06     .16 

36.7    0.0 

26.3 

32.82    .58 

66.0     0.9 

46.57    .78 

62.7    1.0 

44.47    .18 

32.8  40.1 

44.89    .17 

36.7  -0.1 

Oct.    6.3 

32.23    .50 

66.6  +0.4 

45.77    .80 

63.4  40.5 

44.29    .18 

32.8  -0.1 

44.71     .17 

36.8    0.9 

16.2 

31.63    .59 

66.7  -0.9 

44.96    .80 

63.6  -0.1 

44.11     .18 

32.5    0.3 

44.54     .17 

37.1     0.3 

26.2 

31.04 -.57 

66.3  -0.7 

44.16 -.78 

6.3.3  -0.6 

43.94  -.16 

32.1  -0.5 

44.37  -.16 

37.5  -0.4 

Nov.   5.2 

30.48    .54 

65.2    1.3 

43.38     .74 

62.4     1.9 

43.79    .14 

31.5    0.7 

44.21     .14 

37.9    0.5 

15.2 

29.96    .48 

63.7    1.8 

42,67     .67 

60.9    1.7 

43.66     .11 

30.7    0.9 

44.09     .11 

38.4     0.6 

25.1 

29.51     .41 

61.6    9.3 

42.03    .59 

59.0    9.9 

43.57     .06 

29.7    1.1 

43.99     .08 

39.0    0.6 

Dec.   5.1 

29.13     .33 

59.1     9.7 

41.49    .48 

56.6    9.6 

43.51  -.04 

28.6    1.9 

43.93     .04 

39.7    0.7 

15.1 

28.85  -.94 

56.1  -3.1 

41.05 -.38 

53.7  -3.0 

43.49    .00 

27.3  -1.8 

43.91     .00 

40.5  -0.8 

250 

28.66    .13 

52.9    3.4 

40.75     .93 

50.5    3.3 

43.51  +.04 

25.9    1.4 

43.93  4.04 

41.3    0.8 

35.0 

28.58  -.09 

49.4  -3.5 

40..58  -.09 

47.1  -3.5 

43..57  +.08 

*  24.5  -1.5 

43.98  4.08 

42.1  -0.8 

23 
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APPAEENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Solar 
Date. 

y  AquiliB. 

a  Aquiln. 
{AUair,) 

e  Draconia. 

p  AquilsB. 

Bight 

Deolinatioo 
North, 

Kigbt 

BcMslination 
North. 

Bight 
Aacension. 

Deolmatton 
North, 

Bight 
Ascension. 

Declination 
North, 

h     m 

19  40 

+  10  20 

h     DI 

19  45 

O           0 

+8    33 

h     m 

19  48 

+69  58 

h     m 

19  49 

+  6    7 

Jan.    0.0 

46.40»+.05 

10.3  -1.8 

9.27  +.04 

63.8  -1.6 

30.36  -.90 

44.6  -3.3 

8 

38.79  +.03 

2l'.'l  -1.5 

10.0 

46.52    .08 

8.5    1.8 

9.33    .08 

62.1     1.6 

30.23  -.07 

41.3    3.5 

38.86    .07 

19.6    1J& 

90.0 

46.61     .11 

6.8    1.7 

9.42    .11 

60.5    1.6 

30.22  +.05 

37.8    3.5 

38.94    .11 

18.1     IJi 

30.0 

46.74    .15 

5.1     1.6 

9.55    .14 

59.0    1.5 

30.33    .17 

34.3    3.4 

39.06    .14 

16.6    1.4 

Feb.   8.9 

46.90    .17 

3.6    1.4 

9.71     .17 

57.6    1.3 

30.55    .98 

31.0     3.9 

39.22    .17 

15.4    IS 

18.9 

47.09  •I-.90 

2.3  -1.1 

9.89  +.90 

56.4  -1.0 

30.89  +.39 

28.0  -9.8 

39.40  +J» 

14.3  -0.0 

28.9 

47.31     .33 

1.3    0.8 

10.11      .99 

65.5    0.7 

31.32    .48 

25  4    9.4 

39.61     .99 

13.5    0.7 

Mar.  10.9 

47.54     .85 

0.7     0.5 

10.34    .94 

54.9  -0.4 

31.84     .55 

23.2    1.9 

39.84    .94 

13.0  -0.3 

20.8 

47.80    .96 

0.4  -0.1 

10.59    .96 

54.7    0.0 

32.43    .61 

21.6     1.3 

40.08    .96 

12.8    0.0 

30.8 

48.07    .98 

0.5  +0.3 

10.86    Jsn 

54.8  +0.3 

33.07    .65 

20.6  -0.7 

40.35    .97 

J  3.0  +0.4 

Apr.   9.8 

48.35  +.98 

1.0  -^.7 

11.14  +.98 

55.4  +0.7 

33.73  +.67 

20.3    0.0 

40.63  +.98 

13.5  +0.7 

19.7 

48.63    .99 

1.9    1.0 

11.43     .99 

56.2    1.0 

34.41     .67 

20.6  +0.6 

40.91     .99 

14.4     1.0 

29.7 

48.92    .98 

3.1     1.4 

11.71     .99 

57.4     1.3 

35.07    .65 

21.5    1.3 

41.20     .90 

15.5    1.3 

May   9.7 

49.20    .98 

4.6    1.6 

12.00     .98 

58.9    1.6 

35.70     .61 

23.1     1.8 

41.48    .98 

16.9    1.5 

19.7 

49.47    .96 

6.3    1.8 

12.27    JStt 

60.6    1.8 

36.28    .55 

25.2    9.3 

41.76    .97 

18.6    1.7 

29.6 

49.73  +.94 

8.2  +9.0 

12.53  +.95 

62.5  +9.0 

36.80  +.47 

27.7  +9.7 

42.02  +.95 

20.4  +1.8 

Jane  8.6 

49.96    .99 

10.3    9.1 

12.77     .99 

64.5    9.0 

37.23    .39 

30.6    3.1 

42.26    .93 

22.3    1.9 

18.6 

50.17    .19 

12.4    9.1 

12.98    .19 

66.6    9.0 

37.57    .99 

33.8    3.3 

42.47    .20 

24.2    1.9 

28.6 

50.33    .15 

14.5    9.1 

13.15    .16 

68.6    9.0 

37.81     .19 

37.2    3.5 

42.65    .16 

26.1     1.9 

Jnly  8.5 

50.47    .11 

16.5    9.0 

13.29    .19 

70.6    1.9 

37.94  +.06 

40.8    3.5 

42.79    .19 

27.9    1.8 

18.5 

50.56  +.07 

18.5  +1.9 

13.38  +.07 

72.4  +1.8 

37.96  -.03 

44.3  +3.5 

42.89  +.08 

29.7  +1.7 

28.5 

50.60  +.09 

20.3    1.7 

13.44  +.03 

74.1     1.6 

37.87     .14 

47.8    3.4 

42.95  +.04 

31.2    1.5 

Aug.  7.4 

50.60  -.09 

21.9    1.5 

13.45  -.01 

75.7    1.4 

37.68    .95 

51.1     3.9 

42.96  -.01 

32.7    1.3  j 

17.4 

50.56    .06 

23.3    1.3 

13.41     .06 

.77.0    1.9 

37..38    .35 

54.2    3.0 

42.93    .05 

33.9    1.1 

27.4 

50.48    .10 

24.4    1.1 

13.33    .10 

78.1     1.0 

36.99    .44 

57.1    9.7 

42.86    .09 

34.9    0.9 

Sept.  6.4 

50.36  -.13 

25.4  +0.8 

13.22  -.13 

79.0  +0.8 

36.51  -.51 

69.6  +9.3 

42.75  -.19 

35.6  +0.7 

16.3 

50.21     .16 

26.0    0.5 

13.08    .15 

79.7    0.5 

35.96    .57 

61.7    1.9 

42.62    .15 

36.2    0.4 

26.3 

50.05    .17 

26.4  +0.3 

12.92    .17 

80.1  +0.3 

35.36    .69 

63.4    1.4 

42.46    .17 

36.5  +0.9 

Oct.    6.3 

49.87    .18 

26.6    0.0 

12.74     .18 

80.2    0.0 

34.72    .65 

64.6    0.9 

42.28    .18 

36.6    0.0 

16.3 

49.68    .18 

26.5  -0.3 

12.56    .18 

80.1  -0.9 

34.06    .67 

65.2  +0.4 

42.10    .18 

36.4  -0.9 

26.2 

49.50  -.17 

26.1  -0.5 

12.38  -.17 

79.7  -0.5 

33.39  -.66 

65.3  -0.9 

41.93  -.17 

36.1  -0.5 

Nov.  5.2 

49.34    .15 

25.5    0.8 

12.22    .15 

79.1     0.7 

32.74     .64 

64.9    0.7 

41.76    .15 

35.5    0.7 

15.2 

49.20    .13 

24.6    1.0 

12.08    .13 

78.3    0.9 

32.12    .50 

63.9    1.3 

41.62    .13 

34.7    0.9 

25.2 

49.08    .10 

23.4    1.9 

11.97    .10 

77.2    1.9 

31.55    .53 

62.3    1.8 

41.51     .10 

33.7    1.1 

Dec.   5.1 

49.00    .06 

22.1     1.4 

11.89    .06 

76.0    1.3 

31.06    .45 

60.2    3.3 

41.43    .06 

32.5    1.3 

15,1 

48.97  -.09 

20.6  -1.6 

11.85 -.09 

74.6  -1.5 

30.65  -.36 

57.7  -9.8 

41.39 -.03 

31.2-1.4 

25.1 

48.06  +.09 

18.9    1.7 

11.84  +.01 

73.0     1.6 

30.34     .96 

54.7    3.1 

41.38 +.01 

29.7    IJ& 

35.0 

48.99  +.05 

17.1  -1.8 

11.87-1^.06 

71.3  -1.7 

30.14  -.15 

51.5  -3.4 

41.41  +.05 

28.2  -1.4 
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AFPABENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WA8HINGT0K. 

r  AquiJiB. 

a«Cttp 

ricorni. 

«  Cephei. 

a  Pavonia. 

Mean 
Solar 
Date. 

Bight 
ABoenaion. 

Declination 
Iforth. 

Right 
Aaoenaion. 

DeclinAtlon 

Bight 
Aseenaion. 

North, 

Bight 

Deolinfttlon 
South. 

h     m 

19  56 

o        / 

+  6  67 

h     n 
20  11 

-12  53 

h     m 

20  12 

+77  21 

h     m 
20  16 

-57     6 

Jan.   0.1 

30.31  +.03 

23*1  -1.6 

39.28  4-0)9 

56'.'o  -0.4 

40.31  -.45 

69.1  -3.1 

30.54    .00 

66.9  +9.3 

10.0 

30.36  •  .06 

21.6    1.5 

39.33    .06 

56.4    0.3 

39.95    .97 

65.9  •8.3 

30.57  +.07 

64.7    9.3 

80.0 

30.44    .10 

20.0    lA 

39.41     .10 

56.7    0.3 

39.77  -.08 

62.6    3.4 

30.68    .14 

62.3    9.4 

30.0 

30.55    .13 

18.6    1.4 

39.52    .13 

56.9    0.9 

39.78  +.11 

59.1     3.4 

30.85    .90 

59.9    9.4 

F«*b.   9.0 

30.70    .16 

17.3    1.9 

39.67    .16 

57.0  -0.1 

• 

39.99    .30 

55.8    3.3 

31.08    JM 

57.6    8.4 

16.9 

30.87  +.19 

16.2  -1.0 

39.84  +.19 

57.0  +0.1 

40.37  +.47 

52.6  -3.0 

31.37  +.31 

55.3+9.3 

28.9 

31.07    M 

15.3    0.7 

40.05    .91 

56.8    0.3 

40.93    .63 

49.7    9.6 

31.71     .36 

53.0     9.9 

Mar.  10.9 

31.30    .93 

14.8  -0.4 

40.27    .94 

56.5    0.4 

41.64     .77 

47.3    9.9 

32.09    .40 

50.9    8.0 

20.8 

31.54     M 

14.6    0.0 

40.52    .96 

56.0    0.6 

42.46    SB 

45.4     1.6 

32.51     .43 

48.9    1.8 

30.8 

31.80    .S7 

14.6  +^.4 

40.78    Jn 

55.2    0.8 

43.39    .96 

44.0    1.0 

32.96    .46 

47.8    1.6 

Apr.   9.8 

32.08  +.98 

15.3  +0.7 

41.06  +J» 

54.4  +0.9 

44.38  1.00 

43.3  -0.4 

33.44  +.40 

45.8  +1.3 

19.8 

32.36    .90 

16.2    1.0 

41.35    .30 

53.3    1.1 

45.40  1.01 

43.2  +0.9 

33.93    .50 

44.6    1.0 

89.7 

32.65    .99 

17.4     1.3 

41.65    .30 

52.2    1.9 

46.41  1.00 

43.8    0.9 

34.43    .50 

43.8    0.7 

May   9.7 

32.94     .98 

18.8    1.6 

41.95    .30 

50.9    1.9 

47.:i9    .96 

44.9    1.4 

34.94    .50 

43.8  +0.4 

19.7 

33.22    ST 

20.5    1.6 

42.25    JB9 

49.6    1.3 

48.30    .86 

46.6    9.0 

35.43    .48 

43.0    0.0 

29.7 

33.48  +.96 

22.3  +1.9 

42.53  +.98 

48.4  +1.3 

49.12  +.76 

48.8  49.4 

35.91  +.46 

43.8  -0.3 

Juue  8.6 

33.73    .93 

24.3    9.0 

42.80    .95 

47.1     IS 

49.82    .63 

51.5    9.8 

36.35    .49 

43.7    6.7 

18.6 

33.94     .90 

26.2    9.0 

43.04     M 

46.0    1.1 

50.38    .49 

54.5    3.1 

36.75    JIB 

44.5    1.0 

28.6 

34.13    .17 

28.2    1.9 

43.26    .19 

44.9    1.0 

50.79    .33 

57.8    3.4 

37.10    .39 

45.7    1.3 

July  8.5 

34.28    .13 

30.1     1.9 

43.43    .15 

44.0    0.8 

51.04  +.17 

61.2    3.5 

37.39    .95 

47.1     1.6 

18.5 

34.39  +.09 

31.9+1.7 

43.57  +.11 

43.3  +0.7 

51.18    .00 

64.7  +8.5 

37.61  +.18 

48.8  -1.8 

28.5 

34.45  +.04 

33.6    1.6 

43.66    .07 

42.7    0.5 

51.03  -.16 

68.3    3.5 

37.75    .10 

50.7    9.0 

Aug.  7.5 

34.47    .00 

35.1     1.4 

43.70  +.09 

42.3    0^ 

50.78    .33 

71.7     3.4 

37.82  +.03 

58.7    9.0 

17.4 

34.45  -.04 

36.4     IS 

43.70  -.09 

42.1  +oji 

50.37    .49 

75.0    9S 

37.80  -.05 

54.8    9.0 

87.4 

34.39    .08 

37.4     1.0 

43.65    .07 

42.0    0.0 

49.81     .63 

78.1     9.9 

-37.71     .13 

56.8    9.0 

Sept.  6.4 

34.28  -.19 

38.3  +0.7 

43.57  -.10 

42.0  -0.1 

49.11  -.76 

80.9  +9.6 

37.55  -.19 

58.8  ^1.8 

16.4 

34.15    .14 

38.9    0.5 

43.45    .13 

42.2    0.9 

48.29    .86 

83.4    9.3 

37.33    .95 

60.5    1.6 

26.3 

34.00    .10 

39.3  +0.3 

43.30    .16 

42.5    0.3 

47.38    .05 

85.5    1.8 

37.05    .30 

62.0    1.3 

Oct.    6.3 

33.82    .17 

39.4    0.0 

43.13    .17 

42.8    0.3 

46.40  1.01 

87.1     1.4 

36.74    .39 

63.8    1.6 

16.3 

33.65    .18 

39.3  -0.9 

42.96    .17 

43.1    0.4 

45.36  1.00 

88.2    0.9 

36.40    .34 

64.0    0.6 

26.2 

33.47  -.17 

39.0  -0.4 

42.79  -.17 

43.5  -0.4 

44.29  1.06 

88.8  +0.3 

36.07  -.83 

64.4  -0.9 

Nov.   5.2 

33.31     .15 

38.5    0.7 

42.63    .15 

44.0    0.4 

43.23  1.04 

88.8  -0.3 

35.74     .31 

64.4 +0JB 

15.2 

33.16    .13 

37.7    0.9 

42.48    .13 

44.4    0.4 

42.20  1.00 

88.2    0.8 

35.44     .98 

64.0    0.7 

25.2 

3:).05    .10 

36.7    1.1 

42.37    .10 

44.8    OJi 

41.22    .93 

87.1    1.4 

35.19    .93 

63.1     1.1 

Deo.   5.1 

32.96    .07 

35.5    1.3 

42.28    .07 

45.3    0.5 

40.33    .83 

85.4    1.9 

34.98    .17 

61.9    1.4 

15.1 

32.91  -.03 

34.2  -1.3 

42.23  -.03 

45.7  -0.4 

39.56  -.70 

83.2  -9.4 

34.84  -.11 

60.3  +-1.7 

25.1 

32.89     .00 

32.8    1.5 

42.21     .00 

46.2    0.4 

38.93    .55 

80.6    9.8 

34.77  -.04 

58.4    9.0 

35.1 

32.91  +.04 

31.2-1.6 

42.24  +.04 

46.6  -0.4 

38.46  -.38 

77.6  -8.1 

34.77  +.03 

56.3  +9.1 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Y  Cygni. 

irCapr 

icorni. 

e  Delphini. 

Groombridge  3241. 

Mean 
Solar 
Date. 

Bight 
Asoenaion. 

Declination 
North. 

Right 
Ascension. 

Declination 
South. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

]i     ni 

20  18 

+39  53 

h      m 

20  20 

-18  34 

h      m 

20  27 

+  10  54 

h     m 

20  30 

+72     8 

Jan.    0.1 

8 

5.01  -.04 

33.4  -9.8 

8 

43.12 +.03 

72.0    0.0 

s 
42.19    .00 

56.1  -1.6 

27.05  -.34 

48.4  -3.0 

10.0 

4.99     .00 

.30.6    9.9 

43.16    .06 

72.0    0.0 

42.21  +.03 

54.5     1.6 

26.77     .91 

45.3     3.9 

20.0 

5.02  +.05 

27.6    9.9 

43.24     .09 

71.9  +0.1 

42.26    .07 

52.8     1.6 

26.62  -.06 

42.0    3.4 

30.0 

5.09     .10 

24.7     9.9 

43.35    .13 

71.8    0.9 

42.34     .10 

51.2     1.6 

26.61  +.05 

38.6    3.4- 

Feb.  9.0 

5.21     .14 

2J.9    9.7 

43.49    .16 

71.5    0.3 

42.45    .13 

49.8    1.4 

26.72    .18 

35.2    3.3 

18.9 

5.37  +.18 

19.4  -9.4 

43.66  +.10 

71.1  +0.5 

42.60  +.16 

48.5  -1.9 

26.96  +.31 

31.9-3.1 

88.9 

5.58     .99 

17.1     9.0 

43.86    .91 

70.6    0.6 

42.78    .19 

47.5    0.9 

27.33    .49 

29.0    9.8 

Mar.  10.9 

5.82     .96 

15.3     1.5 

44.09    .94 

70.0     0.7 

.42.98    .99 

46.8    0.5 

27.81     .53 

26.4    9.3' 

20.9 

6.09    .99 

14.1     1.0 

44.33    .96 

69.2    0.9 

43.21     .94 

46.4  -0.9 

28.38     .61 

24.4     1.8 

30.8 

6.40    .31 

13.3  -0.5 

44.60     .96 

68.3    1.0 

43.45    .96 

46.4  40.9 

29.03    .68 

22.9    1.9 

Apr.  9.8 

6.72  +.33 

13.1  +0.1 

44.89  +.90 

67.3  +1.1 

43.72  +.97 

46.8  +0.6 

29.74  +.79 

22.0  -0.6 

19.8 

7.06     .34 

13.5    0.7 

45.19     .30 

66.2    1.9 

44.00    .99 

47.6    1.0 

30.47    .74 

21.7    0.0' 

29.7 

7.40     .34 

14.4     1.9 

45.49    .31 

65.0    1.8 

44.29     .99 

48.8    1.3 

31.22    .74 

22.1  +0.7 1 

May   9.7 

7.74     .34 

15.9     1.7 

45.80    .31 

63.8    1.9 

44.59     .99 

50.2    1.6 

31.95     .79 

23.1     1.3 

19.7 

8.07     .39 

17.8    9.1 

46.11     .30 

62.6    1.9 

44.87     .98 

51.9    1.8 

32.65    .67 

24.7    1.9 

-       29.7 

8.38  +.30 

20.2  +9.5 

46.40  +.99 

61.4  +1.1 

45.15 +.97 

53.8  +9.0 

33.29  +.00 

26.8  +4.3 

June  8.6 

8.07     .97 

22.8    9.8 

46.68     .97 

60.3    1.0 

45.42     .95 

55.9     9.1 

33.86    .59 

29.4    9.7 

18.6 

8.92     .93 

25.7    3.0 

46.94     .94 

59.4    0.9 

45.65    .99 

58.1     9.9 

34.34     .49 

32.3    3.1' 

28.6 

9.13     .19 

28.8    3.1 

47.17     .91 

58.6    0.7 

45.86    .19 

60.3    9.9 

34.71     .39 

35.6    3.3 

July   8.6 

9.29     .14 

32.0    3.9 

47.36     .17 

58.0    0.5 

46.04     .15 

62.4    9.1 

34.97    .90 

39.0     3.5 

18.5 

9.40  +.08 

3.5.2  +3.1 

47.50  +.13 

57.5  +0.3 

46.17  +.11 

64.5  +9.0 

35.11  +.08 

42.5  +3.6 

28.5 

9.46  +.03 

38.3    3.0 

47.61     .08 

57.3  +0.9 

46.26     .07 

66.4     1.9 

35.13  -.04 

46.1     3.6 

Aug.  7.5 

9.46  -.09 

41.3    9.0 

47.66  +.03 

57.2    0.0 

46.30  +.09 

68;2    1.7 

35.03     .16 

49.7    3.5 

17.4 

9.41     .07 

44.0    9.6 

47.67  -.09 

57.3  -0.9 

46.30  -.09 

69.8     1.5 

34.82     .97 

53.1     3.3 

27.4 

9.32    .19 

46.5    9.4 

47.63     .06 

57.5    0.3 

46.26     .06 

71.1     1.9 

34.49     .38 

56.3    3.1 

Sept.  6.4 

9.17  -.16 

48.8  +9.0 

47.55  -.10 

57.8  -0.4 

46.18  -.10 

72.2  +1.0 

34.06  -.48 

59.3  +9.8 

16.4 

8.99     .90 

50.6    1.7 

47.44     .13 

58.2    0.4 

46.06     .13 

73.1     0.7 

33.53     .56 

61.9     9.4 

26.3 

8.77     .93 

52.1     1.3 

47.29     .16 

58.7    0.5 

45.92     .15 

73.7    0.5 

32.94     .63 

64.2    9.0 

Oct.    6.3 

8.54     .94 

53.1     0.8 

47.12     .17 

59.2    0.5 

45.76     .17 

74.0  +0.9 

32.28     .68 

66.0     1.6 

16.3 

8.29    .95 

53.7  +0.4 

46.95    .18 

59.7     0.5 

45.58     .17 

74.1  -0.1 

31.57     .71 

67.3     1.0 

26.2 

8.04  -.95 

53.9  -0.1 

46.77  -.17 

60.1  -0  4 

45.41  -.17 

73.9  -0.3 

30.86  -.73 

68.0  +0.5 

Nov.  5.2 

.   7.79     .94 

53.5    0.6 

4G.6I     .16 

60.5     0.4 

45.24     .16 

73.4     0.6 

30.12     .79 

68.3    0.0  < 

15.2 

7.56     .99 

52.7     1.1 

46.46     .14 

60.9    0.3 

45.09     .14 

72.7    0.8 

29.40     .70 

67.9  -0.6 

25.2 

7.36     .19 

51.4     1.5 

46.33     .11 

61.2    0.3 

44.95     .19 

71.8     1.1 

28.72     .65 

67.0     1.9! 

Deo.   5.1 

7.18 -.16 

49.7  -1.9 

46.24  -.08 

61.5-0.9 

44.85  -.09 

70.6     1.3 

28.09     .59 

65.5     1.8 

15.1 

7.04  -.19 

47.5  -9.3 

46.18 -.04 

61.7-0.9 

44.77  -.06 

69.2  -1.4 

27.54  -.60 

63.4  -9.3 

25.1 

6.95     .07 

45.1     9.6 

46.16     .00 

61.8     0.1 

44.73  -.09 

67.7     1.6 

27.09     .40 

60.9    9.7 

35.1 

6  90  -.09 

42.3  -9.9 

46.17  +.03 

61.9 -O.I 

44.72  +.01 

66.1  -1.7 

26.73  -.99 

58.0  -3.1 
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APPABENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Cygni. 

fi  Aquarii. 

12  Year  Cat.  1879. 

i;  Cygni. 

Mean 
Solar 
Date. 

Right 
A8C«nBion. 

Declination 
North. 

Right 
Ascension. 

Declination 
South, 

Right 
Artcension. 

Declljiation 
North. 

Right 
Ascension, 

Declination 
North. 

h      m 

20  37 

+44  52 

h     m 

20  46 

-9  24 

h     m 

20  52 

+80    7 

h      m 

20  52 

+40  43 

Jan.    O.l 

8 

29.60  -.08 

25.4  -9.8 

26.03    .00 

46.2  -0.5 

■ 
42.13  -.78 

32!'2  -9.6 

52.20  -.09 

43.4  Hi.7 

lO.I 

2!).54  -.03 

22.6    9.9 

26.04  +.03 

46.7    0.5 

41.45    .57 

29.4    3.0 

52.14  -.04 

40.8    9.7 

20.0 

29.53  +.08 

19.6    3.0 

26.09    .06 

47.1     0.4 

40,99    .34 

26.3    3.9 

52.12  +.01 

38.0    9.8 

30.0 

29.57     .07 

16.6     3.0 

26.16    .09 

47.5    0.3 

40.76  -.11 

23,0    3.3 

52.15    .05 

35.1     9.8 

Feb.   9.0 

29.67    .IS 

13.6     9.9 

26.27    .19 

47.7  -0.9 

40.78  +.14 

19.6     3.3 

52.22    .10 

32.3    9.7 

19.0 

29.81  +.17 

10.9  -9.6 

26.41  +.15 

47.8    0.0 

41.04  +.38 

16.3  -3.9 

52.35  +.14 

29.7  -9.5 

28.9 

30.00     .31 

8.4     9.3 

26.56    .18 

47.7  +0.9 

41.53    .60 

13.2     9.9 

52.51     .19 

27.3    9.9 

Mar.  10.9 

30.24     .95 

6.4     1.8 

26.77     .91 

47.4     0.4 

42.24     .80 

10.4     9.6 

52.72    .93 

25.3    1.8 

80.9 

30.51     .S9 

4.8    1.3 

26.99    JO 

46.9     0.6 

43.14     .98 

8.1     9.1 

52.97    .97 

23.8    1.3 

30.8 

30.82    .38 

3.7    0.7 

27.23    .95 

46.2    0.8 

44.19  1.11 

6.3    1.5 

53.25    .30 

22.7    0.8 

Apr.   9.8 

31.15 +.34 

3.3  -0.9 

27.49  +.97 

45.2  +1.0 

45.36  1.91 

5.0  -1.0 

53.56  +.39 

22.3  -0.9 

19.8 

31.51     .36 

3.4  +0.4 

27.77     .99 

44.1     1.9 

46.61   1.96 

4.3  -0.3 

53.89    .34 

22.4  +0.4 

29.8 

31,87     .37 

4.1     1.0 

28.07     .30 

42.8    1.3 

47.89  1.97 

4.3  +0.9 

54.24     .35 

23.0     0.9 

May   9.7 

32.24     .36 

5.4     1.5 

28.36     .30 

41.4     1.4 

49.16  1.95 

4.9    0.9 

54.59    .35 

24.2    1.4 

19.7 

32.60     .35 

7.1     9.0 

28.66    .30 

39.9    1J> 

50.38  1.18 

6.1      1.5 

54.93    .34 

25.8    1.9 

29.7 

32.94  +.33 

9.4  -W.4 

28.96  +.99 

38.4  +1.5 

51.51   1.07 

7.8  +9.0 

55.27  +.39 

27.9  +4.3 

June  8.6 

33.25     .30 

12.0    9.8 

29.24     .97 

36.9    1.5 

52.53     .94 

10.1     9.5 

55.58    .30 

30.4    9.6 

18.6 

33.53     .96 

14.9    3.0 

29.50    .95 

35.5    1.4 

53.39     .78 

12.7     9.8 

55.87    jn 

33.2    9.0 

28.6 

33.77     .91 

18.0     3.9 

29.73    .99 

34.1     1.3 

54.08     .60 

15.7     3.1 

56.11      .99 

36.2    3.1 

July  8.6 

33.96    .16 

21.2     3.3 

29.93    .18 

32.9    1.1 

54.59     .40 

19.0     3.4 

56.32    .18 

39.3    3.9 

18.5 

34.10  +.11 

24.6  +3.3 

30.10  +.14 

31.9+1.0 

54.89  +.90 

22.4  +3.5 

56.47  +.13 

42.5  +3.9 

28.5 

34.18  +.05 

27.8    3.9 

30.22    .10 

31.0    0.8 

54.98  -.01 

26.0    3.6 

56.57    .06 

45.7    8.1 

Aug.  7.5 

34.20  -.01 

31.0    3.1 

30.29    .05 

30.4    0.6 

54.86     .99 

29.6    3.6 

56.62  +.09 

48.8    3.0 

17.5 

34.16    .06 

34.0    9.0 

30.32  +.01 

29.9    0.4 

54.54    :49 

33.1     3.5 

56.61  -.03 

51.8    9.8 

27.4 

34.07    .19 

36.8    9.6 

30.31  -.04 

29.6  +0.9 

54.02    .61 

36.5    3,3 

56.55    .08 

54.5    9.6 

Sept.  6.4 

33.93  -.16 

39.3  +9.3 

30.25  -.08 

29.5    0.0 

63.32  -.79 

39.7  +3.1 

56.44  -.13 

57.0  +9.8 

16.4 

33.75    .90 

41.5    9.0 

30.16    .11 

29.5  -0.1 

52.45    .94 

42.6    9.8 

56.29    .17 

59.1    9.0 

26.3 

33.53    .93 

43.3    1.6 

30.03    .14 

29.7    0.9 

51.43  1.08 

45.2    9.4 

56.11     .90 

60.9    1.6 

Oct.    6.3 

33,28    .96 

44.6    1.1 

29.89    .15 

29.9    0.3 

50.29  1.19 

47.4     9.0 

55.89    .99 

62.3    1.9 

16.3 

33.02    JI7 

45.5    0.7 

29.73    .16 

30.3    0.4 

49.06  1,97 

49.1     1.5 

55.66    .94 

63.3    0.7 

26.3 

32.75  -.97 

46.0  +0.9 

29.56  -.16 

30.7  -0.5 

47.75  1.39 

50.4  +0.9 

55.42  -.94 

'  63.8  +0.3 

Nov.  5.2 

32.48    .96 

45.9  -0.3 

29.40     .15 

31.2    0.5 

46.41   1.34 

51.1  +0.3 

55.17    .94 

63.8  -0.9 

15.2 

32.22    .95 

45.3     0.8 

29.25    .14 

31.8    0.6 

45.07  1.33 

51.1  -0.9 

54.94     .93 

63.4    0.7 

25.2 

31.98    *98 

44.2     1.3 

29.12    .19 

32.4    0.6 

43.76  1.97 

50.7    0.8 
49.6    1.4 

54.72     .91 

62.4    1.9 

Dec.   5.2 

31.77    .19 

42.7     1.8 

29.02    .00 

33.0    0.6 

42.52  1.18 

54.52     .18 

61.1     1.6 

15.1 

31.59 -.15 

40.6  -9.9 

28.94  -.06 

33.5  -0.6 

41.39  1.06 

48.0  -1.9 

54.36  -.15 

59.2  -4.0 

25.1 

31.46    .11 

38.3     9.5 

28.90  -.03 

34.1     0.6 

40.41     .90 

45.9    9.4 

54.23    .1! 

57.1     9.4 

35.1 

31.37 -.06 

35.6  -9.8 

28.89  +.01 

34.7  -0.5 

39.60  -.70 

43.3  -9.9 

54.14  -.07 

54.5  -4.7 

358 


FIXED  STARS,  1885. 


APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

61»CygnK 

CCygnl. 

a  Cophei. 

1  Pegasi. 

Heoo 
Solar 
Di4e. 

Bight 
Asoension. 

Deolinadon 
Iforth. 

Bight 
Asoension. 

Declination 
North. 

Bight 
Asoeision. 

Declination 
Jforth, 

Bight 
Ascension. 

North, 

h     m 
21     1 

+88  10 

h     m 

21     8 

+29  45 

h     m 
21  15 

+62    5 

h     m 

21  16 

+  19  18 

Jan.   0.1 

43.66  -.07 

77'.'6  -9.3 

8 

1.69  -.06 

33.5  -9.3 

48*84  -.95 

73'.'7  HI.6 

45.32  -.06 

56.8  -1.8 

10.1 

43.61  -.03 

75.0     9.5 

1.64  -.03 

30.3    9.3 

48.63    .18 

70.0     9.9 

45.28  -.09 

54.9    1.9 

20.0 

43.60  +.01 

73.4     9.6 

1.63 +.01 

28.0    9.4 

48.48    .11 

66.9     3.1 

45.37  +.01 

53.0     1.0 

30.0 

43.63    .06 

69.8    9.6 

1.66     .04 

25.5    9.4 

48.41  -.03 

63.7     3.3 

45.30     .04 

51.1     1.9 

Feb.  9.0 

43.70    .10 

67.3    9.5 

1.73     .06 

33.3    9.3 

48.43  +.06 

60.4    3.9 

45.36    .06 

49.3    1.8 

19.0 

43.83  +.14 

64.7  HI.3 

1.83 +.19 

31.0 -9.1 

48.52  +.14 

57.3  -3.1 

45.46  +.11 

47.6  -1.6 

38.9 

43.99    .18 

63.5    9.0 

1.96    .16 

19.0     1.8 

48.70    .99 

54.3    9.9 

45.59    .15 

46.3     1.3 

Mar.  10.9 

44.19    .» 

60.7    1.6 

3.14    .90 

17.4     1.4 

48.96    .99 

51.5    9.5 

45.75    .18 

45.0    1.0 

30.9 

44.43    .96 

59.3    1.9 

3.35    JO 

16.3    1.0 

49.39    .36 

49.3    9.0 

45.94     .91 

44.3    0.6 

30.9 

44.71     .99 

58.3    0.7 

3.60    .96 

15.4  H).5 

49.68    .49 

47.4     1.5 

46.17     JH 

43.8  -OJl 

Apr.  9.8 

45.01  +.39 

57^  -0.1 

3.87  +.98 

15.3     0.0 

50.13  +.46 

46.3  -0.9 

46.42  +.96 

43.9  44>.3 

19.8 

45.34     .34 

58.1  40.4 

3.16    .30 

15.4  +0.5 

50.61     .50 

45.6  H).3 

46.69    .98 

44.3    0.7 

39.8 

45.69     .35 

58.8    1.0 

3.47     .31 

16.1     1.0 

51.11      .51 

45.6  +0.3 

46.98    .30 

4.5.2    1.1 

May  9.7 

46.04    .35 

60.0    1.5 

3.79    .39 

17.3    1.4 

51.63    J» 

46.3    0.0 

47.28    .30 

46.5     1.4, 

19.7 

46.39    .35 

61.7     1.9 

4.11     .39 

18.9    1.8 

53.15    .51 

47.4     1.5 

47.59    .30 

48.1     1.8 

89.7 

46.73  +.33 

63.8  +9.3 

4.43  +.31 

30.9+9.9 

53.64  +.48 

49.3  +9.0 

47.89  4.30 

50.1  +9.1 

June  8.7 

47.05    .31 

66.3    9.7 

4.73     .90 

33.3*  9.4 

53.11     .44 

51.4    9.5 

48.18     .98 

53.2    9.3 

18.6 

47.35    .96 

69.1     9.0 

5.00     .96 

35.8    9.6 

5:).53    .39 

54.0    9.0 

48.45     .96 

54.6     9.4 

38.6 

47.61     .94 

73.1     3.1 

5.24    .93 

38.5    9.8 

53.89    .33 

57.1     3.9 

48.70     .93 

57.0    9  5 

July  8.6 

47.83    .90 

75.3    3.9 

5.45    .19 

31.4    9.9 

54.18    .96 

60.4     3.4 

48.91     .19 

59.6    9.5 

18.6 

48.00  +.15 

78.5  +3.9 

5.63  +.15 

34.3  +9.9 

54.41  +.18 

63.8  +3.6 

49.09  +.16 

63.0  +9.5 

38.5 

48.13    .10 

81.7     3.9 

5.74     .10 

37.1     9.8 

54.55    .10 

67.4     3.6 

49.33    .11 

64.5    9.3 

Aug.  7.6 

48.19  +.04 

84.8    3.1 

5.82  +.05 

39.8    9.7 

54.61  +.09 

71.0     3.6 

49.31     .07 

66.7    9JI 

17.5 

48.31  -.01 

87.8    9.9 

5.84     .00 

42.4    9.5 

54.59  -.06 

74.5     3.5 

49.35  +.09 

68.9    9.0 

37.4 

48.18    .06 

90.6    9.6 

5.82  -.04 

44.7    9.3 

54.49    .14 

77.9    3.3 

49.35  -.09 

70.8    1.9 

Sept.  6.4 

48.10  -.10 

93.1  +9.4 

5.76  -.00 

46.9  +9.0 

54.33  -.91 

81.1  +3.1 

49.30  -.07 

73.4  +1.5 

16.4 

47.97    .14 

95.3    9.0 

5.65    .13 

48.7    1.7 

54.08    .97 

84.0    9.8 

49.33    .10 

73.9    1.3' 

36.4 

47.83    .17 

97.3    1.7 

5.50    .15 

50.3    1.3 

53.78    .39 

86.6    9.4 

49.10    .13 

75.0    1.0 

Oct.    6.3 

47.63    .90 

98.7    1.3 

5.34     .18 

51.4     1.0 

53.43    .37 

88.8    9.0 

48.96    .15 

75.8    0.7' 

16.3 

47.43    .91 

99.7    0.9 

5.15    .19 

53.3    0.6 

53.04    .40 

90.5    1.5 

48.80    .16 

76.3  +0.4 

1 

36.3 

47.30  -.99 

100.4  +0.4 

4.95  -.90 

52.6  +0.9 

53.63  -.49 

91.8  +1.0 

48.63  -.17 

76.5    0.0' 

Not.  5.3 

46.98    .99 

100.5  -0.1 

4.76    .90 

52.6  -0.9 

52.20    .43 

93.5  +0.4 

48.46    .17 

76.4  -0.3 

15.3 

46.77    JU 

100.3    0.5 

4.56    .18 

52.2    0.6 

51.77    .43 

92.6  -0.1 

48.30    .16 

76.0    0.6 

35.3 

46.57    .19 

99.5    1.0 

4.3J)    .17 

51.3    1.0 

51.35    .41 

92.2    0.7 

48.14     .15 

75.3    0.0' 

Dec.   5.3 

46.39    .16 

98.fl    1.4 

4.33    .15 

50.1     1.4 

50.95    .38 

91.2    1.3 

48.00     .13 

74.2    1.9 

15.1 

46.34  -.13 

96.7  -1.8 

4.00  -.19 

48.6  -1.7 

50.59  -.34 

89.6  -1.8 

47.a9  -.10 

72.8  -1.4 

35.1 

46.13    .10 

94.7    9.1 

3.99    .09 

46.7    9.0 

50.27    .98 

87.6    9.3 

47.80     .07 

71.3     1.7 

35.1 

46.05  -.06 

92.5  HJ.a 

3.92  -.06 

44.6  -9.9 

50.02  -.93 

85.1   -9.7 

47.74  -.04 

69.5  -1.9 
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APPARENT  PLACES  FOE  THE  UPPER  TRANSIT  AT  WASHINGTON. 

P  Aquorii. 

0  Cephei. 

^  Aquarii. 

e  Pegasi. 

MoAn 
Solar 
Date. 

Bight 
Aaoenaion. 

Declination 

Bight 
Aaoenaion. 

Ki>rth, 

Bight 
Afloension. 

Declination 

Bight 
Aacension. 

Declination 
North, 

h     m 

21  25 

o        / 

-64 

h     m 

21  27 

+70    3 

h      m 

21  31 

-8  21 

h     m 

21  38 

+  9  20 

Jan.    0.1 

89.43  -.04 

3K5  -0.7 

8.83  -.40 

40.7  -9.4 

36!94  -.04 

66.5  -OJi 

31.60 -.05 

61 J  -1.8 

lO.l 

89.40  ^.01 

38.2    0.6 

8.47    .31 

38.1     9.8 

36.91  -.01 

67.0    0,5 

31.56  -.03 

69.7    1.3 

20.] 

89.41  +.09 

32.8    0.5 

8.20    .91 

35.1     3.1 

36.91  +.09 

67.5    0.4 

31.54     .00 

58.4    1.3 

30.0 

89.45    .05 

33.2    0.4 

8.04  -.10 

31.9     3.3 

36.94    .05 

67.8    0.3 

31.56  +.03 

57.1    1.3 

Feb.   9.0 

89.51     .08 

33.6    0.3 

8.00  +.01 

28.6     3.3 

37.00     .08 

68.0  -0.1 

31.60    .06 

55.8    IJt 

19.0 

89.61  +.11 

33.8  -0.1 

8.07  +.13 

85.3  -3.9 

37.09  +ai 

68.1  +0.1 

31.68 +.09 

54.7  -1.0 

88.9 

89.73    .14 

33.8  +0.1 

8.26    JM 

88.1     3.0 

37.22    ^4 

67.9    0.3 

31,79    .19 

53.8    0.8 

Mar.  10.9 

89.89    .17 

33.6    0.3 

8.56    .35 

19.3    9.7 

37.37    .17 

67.6    0.5 

31.93    .16 

53.2    0.5 

20.9 

30.08    .90 

33.1     0.6 

8.96    .45 

16.7    9.3 

37.55     .90 

67.0    0.7 

32.10    .19 

52.8  -0.9 

30.9 

30.89    .93 

32.4    0.8 

9.45    .53 

14.6     1.8 

37.76  ,.99 

66.2    0.9 

32.30    .99 

52.8  +0.9 

Apr.  9.8 

30.53  +.95 

31.5+1.0 

10.03  +.60 

13.1  -1.9 

38.00  +.95 

65.2  +1.1 

32.53  +JM 

53.8  +0.5 

19.8 

30.79     .97 

30.4    1.9 

10.65     .65 

18.8  -0.6 

38.26    .97 

63.9    1.3 

32.79    .97 

53.9    0.9 

89.8 

31.08     M 

29.0    1.4 

11.31     .67 

11.9     0.0 

38.54     .99 

62.5    1.5 

33.06    .98 

54.9    1.9 

Maj   9.8 

31.36    .ao 

27.5    1.6 

12.00     .68 

18.8  +0.6 

38.83    .30 

61.0    1.6 

3.3.35    .99 

56.3    \J!> 

19.7 

31.66     .30 

25.9    1.7 

12.68    .67 

13.8    1.9 

39.13    .-» 

59.4    1.7 

33.65    .30 

57.9    1.7 

29.7 

31.96 +.30 

24.2  +1.7 

13.34  +.63 

14.7  +1.8 

39.44  +.30 

67.7  +1.7 

33.95  +.30 

59.7  +1.9 

June  8.7 

38.86    sa 

22,5    1.7 

13.95     .58 

16.7    9.3 

39.73    .99 

56.0    1.7 

34.24    .99 

61.7    9.1 

18.6 

32.54     .97 

20.8    1.6 

14,50     .59 

19.8    9.7 

40.01     .97 

54.4     1.6 

34.52    .97 

63.8    9.1 

88.6 

38.79     .94 

19.2    1.5 

14.98     .44 

88.1     3.0 

40.28     J95 

52.8     1.5 

34.78    .94 

66.0     9.9 

July  8.6 

33.08    .91 

17.7    1.4 

15.37     .35 

85.3    3.3 

40.51     .99 

51.4    1.3 

35.00    .91 

68.1    9.1 

18.6 

33.81  +.17 

16.4  +1.9 

15.67  +.94 

88.7  +3.5 

40.71  +.18 

50.2  +1.1 

35.21  +.18 

70.2  +9.0 

28.5 

33.36    .13 

15.2    1.1 

15.86     .14 

32.3    3.6 

40.87     .14 

49.2    0.0 

35.36    .14 

72.2    1.9 

Aug.  7.5 

33.47    .00 

14.3     0.8 

15.95  +.03 

36.0     3.6 

40.99     .09 

48.3    0.7 

35.48    .09 

74.0    1.7 

17.5 

33.54  +.04 

13.5    0.6 

15.92  -.08 

39.6     3.6 

41.06 +.05 

47.7    0.5 

35.54     .05 

75.7    1.5 

87.5 

33.56    .00 

13.0    0.4 

15.80     .18 

43.1     3.5 

41.09     .00 

47.3    0.3 

35.57  +.01 

77.1     1.3 

Sept.  6.4 

33.54  -.04 

12.7  +0.9 

15.57  -.97 

46.5  +3.3 

41.07  -.04 

47.1  +«.l 

35.56  -.04 

78.3  +1.1 

16.4 

33.48     .06 

12.5    0.0 

15.25     .38 

49.7     3.0 

41.01      .07 

47.1  -0.1 

35.50    .07 

79.3    0.0 

86.4 

33.38     .11 

12.6  -O.l 

14.85     .44 

52.5    9.7 

40.92    .10 

47.2    0.9 

35.41     .10 

80.0    0.6 

Oct.    6.3 

33.86    .13 

12.8    0.3 

14.37     .51 

55.0    9.3 

40.81     .13 

47.5    0.3 

35.30    .13 

80.5    0.4 

16.3 

33.18    .15 

13.1     0.4 

13.84     .56 

57.0     1.8 

40.67    .14 

47.9    0.4 

35.16    .14 

80.7  +0.1 

86.3 

38.97  -.15 

13.5  -0.5 

13.26  -.50 

58.6  +1.3 

40.52  -.15 

48,4  -0.5 

35.01  -.15 

80.7  -0.1 

Nov.  5.3 

38.88    .15 

14.0    ^.6 

12.65    .61 

59.6    0.7 

40.37    .15 

49.0    0.6 

34.86    .15 

80.5    0.3 

15.8 

38.67    .14 

14.6    0.6 

12.03     .69 

60.0  +0.9 

40.22    .14 

49.6    0.6 

34.71     .15 

80.0    0.6 

25.2 

:W.53     .13 

15.2    0.7 

11.42     .60 

50.9  -0.4 

40.08    .13 

50.2    0.6 

34.56    .14 

79.4    0.8 

Dec.   5.2 

38.41     .11 

15.9    0.7 

10.83     .57 

59.1     1.0 

39.97  -.11 

50.8    0.6 

34.44     .19 

78.5    1.0 

15.2 

38.38  -.08 

16.6  -0.7 

10.28  -JS9 

57.8-1.6 

39.87  -.00 

51.5  -0.6 

34.33  -.10 

77.5  -I.l 

851 

32.85    .06 

17.3    0.7 

9.79     .45 

56.0    9.1 

39.79     ,06 

52.1     0.6 

34.24     .07 

76.3    1.3 

1 35.1 

32.80  -.03 

18.0  -0.7 

9.38  -.36 

53.6  -9.6 

39.75  -.03 

52.6  -0.6 

34.18 -.05 

75.0  -1.3 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

11  Cephei. 

lA  Capricorni. 

79  Draconia. 

a  Aq 

uarii. 

Mean 
Solar 
Date. 

Eight 
ABcension. 

DeclinatloD 
Norlh. 

Right 
Aacenalon. 

Declination 
tiouik. 

Right 
Aacenaion. 

Declination 
North, 

Right 

Declination 
South. 

h     m 

21  40 

+70  46 

h     m 

21  47 

O            1 

-14    5 

h     m 

21  51 

O           i 

+73    9 

h     m 

21  59 

wO'58 

Jiui.    0.1 

12.80  -.44 

75"2  -8.9 

0.68  -.06 

32.1  -0.8 

s 
24.71  -.54 

50.4  -9.1 

51.96 -.06 

37.0  -0.8 

lO.l 

12.40     .96 

72.8    9.7 

0.64  -.09 

32.3  -0.9 

24.21     .44 

48.1     9.5 

51.91     .04 

37.9    0.8 

30.1 

12.09     .88 

69.9    3.0 

0.62    .00 

32.4    0.0 

23.82    .33 

45.3     9.9 

51.88  -.01 

38.7    0.8 

30.0 

11.89    .14 

66.8    3.9 

0.64  +.03 

32.4  +0.1 

23.55    .91 

42.3    3.9 

61.89  +.08 

39.4    0.7 

F«b.   9.0 

11.80  -.03 

63.5    8.3 

0.69    .06 

32.2    0.3 

23.40  -.06 

39.0    3.3 

51.91     .04 

40.0    0.5 

19.0 

11.84  +.10 

60.2  -3.3 

0.77  +.09 

31.9  +0.4 

23.39  +.06 

35.7  -3.3 

51.97 +.08 

40.5  -0.4 

Mar.  1.0 

11.99    .89 

57.0    3.1 

0.88    .13 

31.4    0.6 

23.53    .90 

32.5    3.1 

52.07    .11 

40.7  ^.1 

10.9 

12.27    .33 

54.0    9.8 

1.02    .16 

30.7    0.8 

23.80    .34 

29.4    9.9 

52.18    .14 

40.7  +0.1 

20.9 

12.65    .44 

51.4     9.4 

1.19     .19 

29.7    1.0 

24.20    .46 

26.7    9.5 

52.34    .17 

40.6    0.4 

30.9 

13.14     .53 

49.2    1.9 

1.40     .99 

28.7    1.9 

24.71     .67 

24.4    9.1 

52.52    .90 

40.1    0.6 

Apr.  9.9 

13.71  +.60 

47.6  -1.4 

1.63  +.94 

27.4  +1.4 

25.33  +.66 

22.5  -1.5 

52.74  +.93 

39.3  40.9 

19.8 

14.34    .66 

46.5    0.8 

1.88     .96 

25.9    1.5 

26.02    .79 

21.3    1.0 

52.98    .95 

38.3    1.9 

29.8 

15.02    .69 

46.0  -0.1 

2.16    .90 

24.4    1.6 

26.77    .77 

20.6  -0.4 

53.24    .97 

37.0    1.4 

May   9.8 

15.72    .70 

4C.1  +0.5 

2.45    .30 

22.8    1.7 

27.56    .79 

20.6  +0.3 

53.53    .90 

35.5    1.6 

J9.7 

16.43    .70 

46.9    1.1 

2.76    .31 

21.1      1.7 

28.35    .79 

21.1     0.9 

53.82    .30 

33.8    1.7 

29.7 

17.12  +.67 

48.2  +1.6 

3.07  +.31 

19.4  +1.7 

29.13  +.76 

22.3  +1.5 

54.12  +.30 

32.0  +1.8 

Jun«  8.7 

17.77    .69 

50.1    9.1 

3.38    .30 

17.8    1.6 

29.87    .71 

24.0    9.0 

54.42    .30 

30.2    1.8 

J  8.7 

18.36    .56 

52.5    9.6 

3.67    .90 

16.2    1.5 

30.55    .64 

26.2    9.4 

54.71     .98 

28.3    1.9 

28.6 

18.88    .48 

55.3    9.0 

3.95    .96 

14.9    1.3 

31.16    .56 

28.9    9.6 

54.98    .96 

26.4    1.8 

July  8.6 

19.32    .30 

58.4    3.9 

4.20    .93 

13.7    1.1 

31.67    .46 

31.9    3.1 

55.23    J» 

24.6    1.7 

18.6 

19.66  +.80 

61.7  +3.5 

4.42  +.90 

12.7  40.9 

32.08  +.35 

35.2  +3.4 

55.45  +.90 

23.0  +1.6 

28.6 

19.89     .18 

65.3     3.6 

4.60    .16 

11.9    0.7 

32.36    .93 

38.7    3.6 

55.62    .16 

21.5    1.4 

Aug.  7.5 

20.02  +.07 

68.9    3.7 

4.73    .11 

11.3    0.4 

32.53  +.11 

42.3    3.7 

55.76    .19 

20.2    1.9 

17.5 

20.03  -.04 

72.6    8.6 

4.82    .07 

11.1  40.9 

32.58  -.01 

46.0    3.7 

55.86    .07 

19.1     1.0 

27.5 

19.94    .15 

76.2    3.5 

4.86  +.09 

11.0     0.0 

32.50    .14 

49.7     3.6 

55.91  +.03 

18.2    0.8 

Sept.  6.4 

19.74  -.85 

79.7  +3.4 

4.86  -.09 

11.1  -0.9 

32.31  -.95 

53.2  +3.5 

55.92-.0l 

17.5  40.6 

16.4 

19.44    .34 

82.9    3.1 

4.82    .06 

11.4     0.4 

32.00    .36 

66.6    3.9 

55.89    .06 

17.1     OJ 

26.4 

19.06    .49 

85.9    9.6 

4.75    .09 

11.8     0.5 

31.59    .45 

59.7    3.0 

65.82    .08 

16.8  40.1 

Oct.    6.4 

18.60    .48 

88.5    9.4 

4.64     .19 

12.4    0.6 

31.09    .54 

62.5    9.6 

55.72    .11 

16.8  -0.1 

16.3 

18.07    .55 

90.7    9.0 

4.51     .14 

13.0     0.6 

30.51    .61 

64.8    9.9 

55.61     .13 

16.9    oja 

26.3 

17.49  -.60 

92.5  +1.5 

4.36  -.15 

13.7  -0.7 

29.87  -.67 

66.8  41.7 

65.47  -.14 

17.2  -0.4 

Nov.  6.3 

16.88    .69 

93.7    0.9 

4.21     .15 

14.4     0.7 

29.18    .70 

68^2    1.9 

55.33    .14 

17.6    0.5 

15.3 

16.25    .63 

94.4  +0.4 

4.06    .15 

15.0     0.6 

28.46    .79 

69.1  +0.6 

65.19    .14 

18.2    0.6 

25.2 

15.61     .63 

94.5  -0.9 

3.92    .13 

15.6     0.6 

27.74     .79 

69.4    0.0 

55.05    .13 

18.8    0.7 

Deo.   5.2 

15.00    .60 

93.9    0.8 

3.80    .19 

16.2  -0.5 

27.02    .70 

69.0  -0.6 

54.93    .19 

19.6    0.8 

15.2 

14.42  -JS5 

92.8  -1.4 

3.69  -.09 

16.7  -0.5 

26.34  -.66 

68.1  -1.9 

54.82  -.10 

20.4  ^.6 

25.1 

13.89    .49 

91.1    1.9 

3.61     .07 

17.1     0.3 

25.71     .59 

66.6    1.6 

54.73    .08 

21.2    0.8 

35.1 

13.43  -.43 

88.9  --9.4 

3.55  -.04 

17.4  -0.9 

25.15  -.50 

64.6  -9.3 

54.66  -.06 

22.1  -0.9 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Gruis. 

6  Aquarii. 

ir  Aquarii. 

ff  Aquarii. 

Meftn 
Solar 
Dato. 

Right 
Ascenaion. 

Beclixiatlon 
South. 

RiffhC 
Aaceiiaion. 

Beclinatioxi 
SoiUh. 

Right 

Doolination 
North. 

Aacensioii. 

Declinalion 
South. 

h     m 

22    0 

o        / 

-47  30 

h     m 

22  10 

-  8  20 

h     m 

22  19 

+  6  47 

h     m 

22  29 

-  0  42' 

iJan.    0.1 

57.88  -.w 

II 

68.6  +1.9 

a 
45.81  -.07 

78.8  -0.5 

83.69  -.06 

43.'l  -0.9 

86.89  -.08 

38.5  -0.8 

10.1 

57.18     .06 

67.8    1.5 

45.15    .05 

78.7    0.5 

83.68    .06 

48.8    0.9 

86.81     .06 

33.3    0.6 

80.1 

57.07  -.03 

65.5    1.6 

45.11  -.09 

79.1     0.4 

83.58  -.03 

41.4    0.6 

86.16    .04 

34.1     0.7 

30.1 

57.06  +.01 

63.6    9.1 

45.11  +.09 

79.4    0.9 

83.56    .00 

40.6    0.7 

86.14  -.01 

34.8    0.6 

Feb.   9.0 

57.09    .06 

61.4    9.9 

45.13    .04 

79.5  -0.1 

83.57  +.09 

40.0    0.6 

86.14  +.09 

35.3    0.5 

19.0 

57.17  +.10 

59.1  +9.4 

45.18  +.07 

79.5 +«.l 

83.61  +.05 

39.4  -0J& 

86.17  +.04 

35.8  -0.3 

Mar.  1.0 

57.89     .15 

56t6    9.5 

45.86    .10 

79.3    0.3 

83.68    .00 

39.1  -0.3 

86.83    .08 

36.0  -0.1 

11.0 

57.46    .10 

54.1     9.5 

45.38    .13 

78.9    0.5 

83.78    .19 

38.9    0.0 

86.38    .11 

36.0  -Hl.l 

20.9 

57.68    .94 

51.6    9.5 

45.58    .16 

78.8    0.6 

83.98    .15 

39.1  +0.3 

86.44    .14 

35.8    0.4 

30.9 

57.94     .96 

49.1    9.5 

45.70    .19 

77.3    1.0 

84.09    .18 

39.5    0.6 

86.60    .16 

35.3    0.6 

Apr.   9.9 

58.83  +.31 

46.6  +9.4 

45.91  +.99 

76.8  +1.9 

84.89  +J»l 

40.8  +0.8 

86.80  +.91 

34.5  +0.9 

19.8 

58.57    .35 

44.3    9.9 

46.15    .95 

74.9     1.4 

84.51     .94 

41.1     1.1 

87.08    .94 

33.5    1.9 

89.8 

58.93    .38 

48.8    9.0 

46.41     .97 

73.4    1.6 

24.77    .97 

48.4    1.4 

87.87    .96 

38.8    1.4 

May   9.8 

59.38    .40 

40.3    1.6 

46.69     .90 

71.8    1.7 

85.05    JW 

43.8    1.6 

87.54     .96 

30.7    1.6 

19.8 

59.73    .41 

38.7    1.5 

46.99    .30 

70.1     1.6 

85.34    .30 

45.5    1.7 

87.83    .30 

29.1     1.8 

89.7 

60.14  +.41 

37.4  +1.1 

47.89  +.31 

68.3  +13 

85.64  +.30 

47.3  +1.9 

88.13  +.30 

87.8  +1.9 

June  8.7 

60.56    .41 

36.4    0.6 

47.60     .30 

66.5    1.6 

85.94     .30 

49.8    1.9 

28.44    .30 

85.3    1.9 

18.7 

60.96    .39 

35.8  +0.4 

47.90    .90 

64.7    1.7 

86.84     .99 

51.8    9.0 

88.73    .99 

83.4    1.9 

28.7 

61.34     .36 

35.6    0.0 

48.18    .97 

63.1     1.6 

86.58    .97 

53.1     1.9 

89.08    .97 

81.5    1.9 

July  8.6 

61.68    .33 

35.8  -0.4 

48.44     .94 

61.5    1.4 

86.78    .94 

55.0    1.6 

29.88    .95 

19.6    1.8 

18.6 

61.99  +.98 

36.3  -0.6 

48.66  +.91 

60.8  +1.9 

87.00  +.91 

56.7  +1.7 

89.58  +.99 

17.9  +1.6 

88.6 

68.85    jsa 

37.3     1.1 

48.86    .17 

59.0    ).0 

87.80    .17 

58.4    1.5 

89.78    .18 

16.4     1.5 

Aug.  7.5 

68.44     .17 

38.5    1.4 

49.01     .13 

58.1     0.8 

87.35    .13 

59.8    1.3 

89.89    .14 

15.0    1.3 

17.5 

68.58    .10 

40.0    1.7 

49.18    .09 

57.4     0.6 

87.47    .09 

61.0    1.1 

30.01     .10 

13.8    1.0 

87.5 

68.65  +.04 

41.8    1.9 

49.18  +.04 

67.0    0.3 

87.53    .05 

68.0    0.9 

30.09    .06 

18.9    0.8 

Sept.  6.5 

68.66  -.09 

43.8  -1.9 

49.80    .00 

56.7  ■Hl.l 

87.56  +.01 

68.8  +«.7 

30.13  +.09 

18.8  +0.6 

16.4 

68.61     .06 

45.7    9.0 

49.19  -.04 

56.7  -0.1 

87.55  -.03 

63.4    0.5 

30.18  -.09 

11.7    0.4 

86.4 

68.50    .13 

47.7     1.9 

49.13    .07 

56.9    0.9 

87.50     .06 

63.7  +0.9 

30.08    .06 

11.5+0.9 

Oct.    6.4 

68.35    .17 

49.6    1.6 

49.04     .10 

57.8    0.4 

87.48    .09 

63.9    0.0 

30.01     .08 

11.4    0.0 

16.4 

68.15    .91 

51.3    1.6 

48.93    .19 

57.6    0.5 

87.38    .11 

63.8  -0.1 

89.98    .11 

11.5-0.9 

86.3 

61.93  -.93 

58.7  -1.3 

48.80  -.13 

58.8  -0.6 

87.80  -.13 

63.6  -0.3 

89.80  -.19 

11.8-0.4 

Nov.   5.3 

61.69    .94 

53.9    1.0 

48.66     .14 

58.8     0.6 

87.06     .14 

63.8    0.4 

89.68    .13 

18.8    0.5 

15.3 

61.45    .94 

54.7    0.6 

48.58    .14 

59.5     0.7 

86.98    .14 

68.7    0.6 

29.54     .13 

18.8    0.6 

85.8 

61.88    .93 

55.1  -0.9 

48.39    .13 

60.8    0.7 

86.79    .13 

68.0    0.7 

29.41     .13 

13.4    0.7 

Deo.   5.8 

61.00    M 

55.1  +«.9 

48.86    .19 

60.8    0.7 

86.66    .19 

61.3    0.6 

89.88    .19 

14.8    0.8 

15.8 

60.81  -.16 

54.7  +0.6 

48.15 -.10 

61.5-0.6 

26.55  -.11 

60.5  -0.8 

89.16  -.11 

14.9  -0.8 

85.8 

60.65    .14 

53.9    1.0 

48.05    .06 

68.1     0.6 

86.45    .00 

59.7    0.9 

89.06    .09 

15.7    0.8 

35.1 

60.54  -.08 

58.8  +1.3 

47.98  -.06 

68.7  -0.6 

86.37  -.07 

58.8  -0.9 

88.98  -.08 

16.6  -0.8 
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APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

226  Cephei  (B.) 

fPegaai. 

I  Cephei. 

A  Aquarii. 

ICeui 
Solar 
Date. 

Bight 
Asoenaion. 

Declination 

Right 
Aaoenaion. 

DeeUnation 
North. 

Right 
Aacenaion. 

Declination 
Karth. 

Right 

Declination 
South. 

h     m 

22  30 

+75  37 

h     m 

22  35 

+  10  13 

h     m 

22  45 

+65  35 

h     m 

22  46 

O           / 

-8  11 

Jan.    0.2 

S 

14.63  -.79 

83.0  -1.6 

43.22  -.09 

69'.'l  -1.9 

8 

36.13  -.40 

64.4  -1.5 

36.38  -.09 

28.2  -0.6 

10.] 

13.95     .63 

81.2    9.1 

43.13    .07 

67.9    1.9 

34.74     .36 

62.6    9.0 

36.30    .07 

28.7    0.5 

20.1 

13..37     .» 

78.8    9.5 

43.07    .06 

56.7    1.9 

34.41     .30 

60.3    9.4 

36.24    .05 

«9.1     0.3 

30.1 

12.91     .39 

76.1    9.9 

43.03  -.03 

55.6     1.9 

34.14     .93 

67.7    9.8 

36.20  -.03 

29.4  -0.9 

Fob.  9.1 

12.59     .94 

73.1    3.1 

43.02    .00 

64.3    1.1 

33.96    .15 

64.8    3.0 

36.18    .00 

29.6    0.0 

19.0 

12.42  -.09 

69.8  -3.9 

43.04  +.03 

63.3-1.0 

33.86  -.06 

61.7-3.1 

36.20  +.03 

29.6  +0.1 

Mar.  1.0 

12.42  -I-.08 

66.6    3.9 

43.09    .07 

52.4     0.8 

33.84  +.04 

48.6    •.! 

36.24     .06 

29.2    0.4 

n.o 

12.58    .94 

63.4    3.1 

43.17    .10 

51.7    0.5 

33.92    .13 

45.5    3.0 

36.32    .09 

28.8    0.6 

20.9 

12.90    .39 

60.4    9.8 

4.3.29    .14 

51.3  -0.9 

34.10    .93 

42.7    9.7 

36.43    .18 

28.1    0.8 

30.9 

13.38    .54 

57.8    9.4 

43.44    .17 

61.2  +0.1 

34.37    .39 

40.1     9.3 

36.57    .16 

27.1     1.0 

Apr.  9.9 

13.96  -k-M 

55.5  -9.0 

43.64  +.91 

61.4  +0.4 

34.73  +.40 

38.0  -1.9 

36.76  +.90 

26.0  +1.3 

19.9 

14.70    .77 

53.8    1.5 

4.3.86     .94 

62.0    0.7 

35.16    .46 

36.3    1.4 

36.97    .93 

24.6    1.5 

29.8 

16.51     .84 

52.6    0.8 

44.11     .96 

52.9    1.1 

36.66    .fi9 

35.2    0.8 

37.21     .95 

23.1     1.6 

May  9.8 

16.39    .89 

62.0  -0.3 

44.:)8    .98 

54.1     1.4 

36.20    .56 

34.7  -0.9 

37.47     .98 

21.4    1.8 

19.8 

17.30    .91 

52.0  +0.3 

44.67    .30 

56.6    1.6 

36.78    M 

34.7  +0.3 

37.76     .99 

19.6     1.8 

29.8 

18.22  -f  .91 

62.6  44.9 

44.97  +.30 

67.3  +1.8 

37.37 +.59 

36.4  +0.9 

38.06  +.30 

17.7  +1.9 

Jane  8.7 

19.12    .88 

53.8    1.5 

46.28     .30 

59.2    9.0 

37.96  ^  .58 

36.6    1.5 

38.37    .31 

15.8    1.9 

18.7 

19.97    .89 

65.6    9.0 

45.58     .99 

61.3    9.1 

38.52     .55 

38.3    9.0 

38.67     .30 

13.9    1.8 

28.7 

20.75    .74 

67.8    9.4 

45.87     .98 

63.4     9.9 

39.05    .51 

40.6    9.4 

38.97     .99 

12.2    1.7 

July  8.6 

21.46    .64 

60.4    9.8 

46.13    .95 

65.6    9.9 

39.53    .45 

43.1    9.8 

39.25     .96 

10.6    1.6 

18.6 

22.04  +M 

63.4  +3.9 

46.37  +.99 

67.7  +9.1 

39.96  +.39 

46.1  +3.1 

39..50  +.94 

9.1  +1.4 

28.6 

22.51     .40 

66.8    3.4 

46.58     .19 

69.8    9.0 

40.30     .31 

49.4     3.3 

39.72     .90 

7.8    1.1 

Aug.  7.6 

22.84     .97 

70.3    3.6 

46.74     .15 

71.7     1.8 

40.58    .93 

52.8    3.5 

39.90     .16 

6.8    0.9 

17.5 

23.04  -l-.ld 

73.0     3.7 

46.87     .10 

73.5    1.7 

40.76     .15 

56.4     3.6 

40.04     .19 

6.0    0.6 

27.5 

23.11     .00 

77.6    3.7 

46.95    .06 

75.0    1.5 

40.87  +-.06 

60.0    3.6 

40.14     .06 

6.5    0.4 

Sept.  6.5 

2.^04  -.14 

81.3+3.6 

46.99  +.09 

76.4  +1.9 

40.89  -.09 

63.6  +3.5 

40.20  +.04 

6.2  +0.9 

16.5 

22.a3    .97 

84.9     3.5 

46.99  -.09 

77.5    1.0 

40.82    .10 

67.1     3.4 

40.21     .00 

5.2  -0.1 

26.4 

22.50     .39 

88.3     3.3 

46.96     .05 

78.4     0.8 

40.68     .18 

70.4     3.9 

40.19 -.04 

6.3    0.3 

Oct.    6.4 

22.05    .50 

91.5    3.0 

46.89     .08 

79.0    0.5 

40.47     .95 

73.5    9.9 

40.13    .07 

6.7     0.4 

16.4 

21.49    .60 

94.3    9.7 

46.80    .10 

79.4    0.3 

40.19     .31 

76.2    9.5 

40.06    .10 

6.2    0.6 

26.3 

20.84  -.69 

96.8  +9.9 

46.68  -.19 

79.6  +0.1 

39.85  -.36 

78.5  +9.1 

39.94  -.11 

6.8  -0.6 

Nov.  6.3 

20.12    .76 

98.8    1.7 

46.55    .14 

79.5  -9.9 

39.47     .40 

80.5     1.7 

39.82    .19 

7.6    0.7 

15.3 

19.33    .80 

100.3    1.9 

46.42    .14 

79.3    0.4 

3!).05     .43 

81.9    1.1 

.39.69    .13 

8.2    0.7 

25.3 

18.51     .83 

101.2  +0.6 

46.28     .13 

78.8    0.6 

38.60     .45 

82.7  +0.6 

39.56    .13 

8.9    0.7 

Dec.   6.2 

17.67     .83 

101.5    0.0 

46.15    .13 

78.1     0.8 

38.16 -.46 

83.0    0.0 

39.43    .19 

9.7    0.7 

15.2 

16.84  -.81 

101.1  -06 

46.03  -.19 

77.3  -0.9 

37.69  -.45 

82.7  -0.6 

.39.31  -.11 

10.4  -0.7 

25.2 

16.05     .77 

100.2    1.9 

4.5.91     .10 

76.3     1.1 

37.25     .43 

81.8    1.9 

39.20     .10 

11.0     0.6 

35.2 

15.31  -.71 

98.7  -1.8 

45.82  -.08 

75.1  -l.l 

,36.84  -.39 

80.4  -1.7 

39.11  -.08 

11.6-OJi 
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APPARENT  PLACES  FOE  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

a  Piscii  Australia. 

a  Pegasi. 
{Markah.) 

0  Cephei. 

e  Piscium. 

Aaoeosioii. 

Beollnation 
South. 

Right 
Ascension. 

North. 

Right 
Ascension. 

Declination 
North. 

Right 

I>oclin»tion 
Norih, 

li      ni 

22  51 

-30  13 

h     m 
22  59 

+  14  35 

h     m 

23  13 

+  67  28 

h     m 
23  22 

+  5  44 

Jan.    0.8 

16.81  -.18 

59.6  +0.3 

S 

1.74  -.11 

19.0  -1.1 

54.85  -.46 

77.1  -1.9 

7.90  -.11 

53.6  -0.9 

10.2 

16.70     .09 

59.2    0.5 

1.64     .00 

17.8    1.9 

54.40     .43 

75.7     1.7 

7.79    .10 

52.7     0.9 

30.1 

16.63     .06 

58.6    0.7 

1.56    .07 

16.5    1.3 

54.00     .37 

73.8    9.1 

7.70    .06 

51.8    0.9 

30.1 

16.57     .04 

57.7     1.0 

1.50     .05 

15.2    1.3 

53.66     .31 

71.4     9.5 

7.63    .06 

50.9    0.9 

Feb.   9.1 

16.55  -.01 

56.6    1.3 

1.46 -.09 

13.8    1.3 

53.39    ja 

68.7    9.8 

7.58    .04 

50.0    0.8 

19.0 

16.56  4-.03 

55^2 +1JS 

1.45 +.01 

12.6  -1.9 

53.21  -.13 

65.8  -3.0 

7.56  -.01 

49.3  -0.6 

Mar.    1.0 

16.60     .06 

53.6    1.7 

1.48    .04 

11.5    1.0 

53.12  -.04 

62.7    3.1 

7.56  +.09 

48.7    0.5 

11.0 

16.68     .10 

51.9    1.9 

1.54     .06 

10.6     0.8 

5.3.14 +.07 

59.6    3.0 

7.60    .05 

48.4  -0.3 

520.9 

16.80    .14 

49.9    9.0 

1.64     .19 

9.9    0.5 

53.26     .18 

56.6    9.8 

7.67    .09 

48.2    0.0 

30.9 

10.96    .18 

47.9    9.1 

1.77    .15 

9.5  -0.9 

53.49    M 

53.9    9.5 

7.78    .13 

48.3  +0.3 

Apr.   9.9 

17.15 +.91 

45.7  +9.9 

1.94  +.19 

9.5  +0.1 

53.81  +.37 

51.5-9.9 

7.93  +.17 

48.7  +0.6 

19.9 

17.38    .95 

43.5    9.9 

2.15     .99 

9.8     0.5 

54  22    .45 

49.6    1.7 

8.11    -.90 

49.5    0.8 

29.8 

17.64     .98 

41.3    9.9 

2.39     .95 

10.5    0.8 

54.72     .59 

48.1     1.9 

8.33    .93 

50.4    1.1 

May    9.8 

17.94     .30 

39.1     9.1 

2.65     .98 

11.5     1.9 

55.27     .58 

47.2  -0.6 

8.58    M 

51.7    1.4 

19.8 

18.25     .33 

37.0    9.0 

2.94     .30 

12.8     1.5 

55.87     .61 

46.9    0.0 

8.85    JH 

53.2    1.6 

5KK8 

18.59  +.34 

35.0  +1.8 

3.24  +.31 

14.4  +1.7 

56.49  +.63 

47.2  +0.5 

9.14  +.30 

54.9  +1.8 

June  8.7 

18.93     .34 

33.3     1.6 

3.56     .31 

16.3     1.9 

57.13     .63 

48.0    1.1 

9.44     .30 

66.8    1.9 

18.7 

19.27     .34 

31.8     1.4 

3.86     .30 

18.3    9.1 

57.75     .61 

49.3     1.6 

9.75     .30 

58.8    9.0! 

28.7 

19.60     .39 

30.0    1.1 

4.16     .99 

20.4    9.9 

58.35     .58 

51.2    9.1 

10.05     .99 

60.8    9.0, 

July   8.7 

19.91     .30 

29.7    0.7 

4.44     .97 

22.7     9.9 

58.91     .53 

53.5    9.5 

10.33    M 

62.9    9.0 

18.6 

20.20  +.97 

29.1  -H).4 

4.70  +.94 

24.9  +9.9 

59.41  4.47 

56.3  +9.8 

10.60  +J» 

64.8  +1.9 , 

28.6 

20.45    .93 

28.9  +0.1 

4.92     .91 

27.1     9.9 

59.84     .39 

59.3    3.9 

10.84     .99 

66.7    1.8, 

Aug.  7.6 

20.66     .19 

29.0  -0.3 

r>.ll     .17 

29.3     9.1 

60.20     .31 

62.6    3.4 

11.04     .19 

68.4     1.6 

17.6 

20.83     .14 

29.5    0.6 

5.25     .13 

31.2     1.9 

60.47     .93 

66.1     3.5 

11.21     .15 

70.0    1.4 

27.5 

20.95     .09 

30.2    0.9 

5.:)6     .08 

33.1     1.7 

60.66    .14 

69.7    3.6 

11.34    .11 

71.4     Ija 

Sept.  6.5 

21.02  +.05 

31.3-1.1 

5.42  +.04 

34.7  +1.5 

60.75  +.05 

73.3  +3.6 

11.43 +.06 

72.5  +1.0 

16.5 

21.04     .00 

32.5    1.3 

5.45     .00 

36.1     1.3 

60.76  -.04 

76.9     3.5 

11.48 +.03 

73.4    0.8 

26.4 

21.02 -.05 

33.8     1.4 

5.43  -.03 

37.2    1.0 

60.68    .19 

80.4     3.4 

11.49 -.01 

74.0    0.6 

Oct.    6.4 

20.95    .08 

35.3    1.5 

5.38     .06 

38.1     0.8 

60.52    .90 

.   83.6    3.1 

11.47     .04 

74.5    0.3 

16.4 

20.85    .11 

36.8    1.5 

5.31     .09 

38.8    0!S 

60.29    .97 

86.6    9.8 

11.41     .07 

74.7  +0.1 

26.4 

20.72  -.14 

38.2  -1.4 

5.21  -.11 

39.2  44.3 

59.99  -.33 

89.3  +9.5 

11.34 -.09 

74.7  ^.1 

Nov.  5.3 

20.58    .15 

39.5    1.9 

5.0?)    .19 

39.4    0.0 

59.62     .39 

91.6    9.0 

11.24     .10 

74.5    0.9 

15.3 

20.42    .16 

40.7    1.0 

4.96     .13 

39.3  -0.9 

59.21     .43 

93.4     1.5 

11.13     .11 

74.2    0.4 

25.3 

20.26    .16 

41.6    0.8 

4.8:]     .13 

.38.9    0.4 

.58.76     .47 

94.7    1.0 

11.01     .19 

73.7     0.6 

Dec.   5.3 

20.10     .15 

42.3    0.6 

4.70     .13 

38.4     0.7 

58.28    .48 

95.4  +0.4 

10.89     .19 

73.1     0.7 

15.2 

19.95  -.14 

42.8  -0.3 

4.57  -.13 

37.7  -0.9 

57.79  -.49 

95.5  -0.9 

10.77  -.19 

72.4  -0.8 

1          25.2 

19.82    .13 

42.9    0.0 

4.44     .19 

36.7    1.0 

57.30     .48 

95.1     0.8 

10.65    .19 

71.5    0.D 

1          35.2 

19.70 -.J  I 

42.8  40.3 

4.33  -.10 

35.6  -1.9 

56.63  -.46 

94.0  -1.3 

10.54  -.11 

70.6  -0.9 
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APPARENT  PLACES  FOE  THE  UPPER  TRANSIT  AT  WASHINGTON. 

I  Pieciuni. 

y  Cephoi. 

Groombridge  4163. 

cd  Pifloiom. 

Moan 
Solar 
Date. 

lUght 

Declination 
yorth. 

Right 
AscenBion. 

Declination 
North. 

Bight 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
Nora. 

h     m 

23  34 

+  5    d 

h     m 

23  34 

+76  59 

h      m 

23  49 

+73  46 

h     m 

23  53 

+  6  13 

Jan.   0.2 

2.01  -.11 

13"6  -0.8 

s 
39.16 -.87 

46.8  -0.6 

8 

16.25  -.69 

33.8  -0.5 

24.39  -.11 

38.'l  -0.8 

10.2 

1.91     .10 

J  2.8    0.9 

38.30    .83 

45.8     1.3 

15.57     .66 

32.9    1.1 

24.27    .11 

.37.2    0.9  i 

80.2 

1.81     .09 

11.9    0.9 

37.51     .75 

44.2    1.8 

14.93     .61 

31.5    1.7 

24.17    .10 

36.4    0.9 

30.1 

1.74     .07 

11.0    0.6 

36.80    .64 

42.2    9.3 

14.35     .53 

29.6    9.9 

24.08    .06 

35.5    0.8 

Feb.  9.1 

1.68     .05 

10.2    0.7 

36.22    .51 

39.6    9.7 

13.87     .43 

27.2    9.6 

24.00    .06 

34.7    0.8 

19.1 

1.64  -.oa 

9.5  -0.6 

3.5.78  -.38 

36.8  -3.0 

13.49  -.39 

24.4  -9.9 

23.95  -.04 

34.0  -0.6  ' 

Mar.  1.1 

1.63 +.01 

9.0    0.4 

35.51     .19 

33.7    3.1 

13.2J    .18 

21.4    3.1 

23.92  -.01 

33.4    0.5 

ll.O 

1.66    .04 

8.7  -K).9 

35.41  -.01 

30.5    ZJt 

13.12  -.04 

18.3    3.1 

23.93  +.09 

33.0  -0.3 

21.0 

1.72    .07 

8.6    0.0 

35.50  +.18 

2rA    3.1 

13.15  +.10 

15.2    3.0 

23.97    .06 

32.9    0.0 

30.9 

1.80    .19 

8.7  +0.3 

35.77    .36 

24.4     9.9 

13.33     .95 

12.2     9.9 

24.05    .10 

33.0 +0.9 

Apr.  9.9 

1.95 +.17 

9.2  +0.6 

36.21  +.59 

21.6-4.5 

13.65  +.39 

9.5  -9.6 

24.16  +.14 

33.3  +0.5 

19.9 

2.13    .19 

9.9    0.9 

36.81     .67 

19.3    9.1 

14.10     .51 

7.1     9.9 

24.32    .18 

34.0    0.8 

29.9 

2.34     .93 

10.9    1.1 

37.55     .79 

17.4     1.6 

14.67     .69 

5.1     1.7 

24.52    .91 

34.9    1.1 

May   9.9 

2.58     .96 

12.2    1.4 

38.39     .89 

16.0     1.1 

15.34     .71 

3.7     1.9 

24.75     .94 

36.1     1.3 

19.8 

2.85     .96 

13.6    1.6 

39.33     .96 

15.2  -0.5 

16.09    .78 

2.7    0.6 

25.00     .97 

37.5    1.5 

29.8 

3.14  +.30 

15.4  +1.8 

40.32  1.00 

14.9    0.0 

16.90  +.89 

2.4  -0.1 

25.29  +.99 

39.1  +1.7 

June  8.8 

3.44     .30 

17.2     1.9 

41.34  1.01 

15.2  +«.6 

17.73     .84 

2.6  +0.5 

25.59    .30 

41.0    1.9 

18.7 

3.75    .31 

19.2    9.0 

42..35  1.00 

16.1     1.9 

18.58    .83 

3.4     1.1 

25.89    .31 

42.9    9.0 

28.7 

4.05    .30 

21.2    9.0 

43.33    .95 

17.6     1.7 

19.40     .81 

4.7     1.6 

26.20    .30 

44.9    9.0 

July  8.7 

4.35     .98 

23.2    9.0 

44.25     .88 

19.6    9.9 

20.19    .76 

6.5    9.1 

26.49    .99 

46.9    9.0' 

18.7 

4.62  +.96 

25.1  +1.9 

45.10. +.79 

22.0  +9.6 

20.92  +.69 

8.8  +9.5 

26.78  +.97 

48.9  +1.9 

28.6 

4.86    .93 

27.0    1.8 

45.84     .68 

24.8    3.0 

21.57    .61 

11.5     9.9 

27.03    .94 

50.8    1.8 

Aug.  7.6 

5.08    .90 

28.7    1.8 

46.46    .56 

27.9    3.3 

22.13    .51 

14.5     3.9 

27.26    .91 

52.5    1.7 

17.6 

5.26    .16 

30.2    1.4 

46.96    .43 

31.3    3.5 

22.60    .41 

17.8     3.4 

27.46    .18 

54.1     iJi 

27.6 

5.40     .19 

31.5    1.9 

47.32    .99 

34.9    3.6 

22.96    .30 

21.3     3.6 

27.61     .14 

55.5    1.3 

Sept.  6.5 

5.50  +.08 

32.6  +1.0 

47.54  +.15 

38.5  +3.7 

23.20  +.19 

24.9  +3.7 

27.73  +.10 

66.7  +1.1 

16.5 

5..')6     .04 

33.4    0.7 

47.62    .00 

42.3     3.7 

23.33  +.07 

28.6    8.7 

27.81     .06 

57.6    0.8 

26.5 

5.59  +.01 

34.0    0.5 

47.55  -.14 

46.0    3.6 

23.34  -.05 

32.3    3.6 

27.86  +.03 

58.3    0.6 

Oct.    6.4 

5.58  -.03 

34.4    0.3 

47.34     .99 

49.5    3.5 

23.24     .16 

35.8    3.5 

27.8*  -.01 

58.8    0.4 

16.4 

5.53    .05 

34.6  +0.1 

47.00     .41 

52.9    3.9 

23.03     .96 

39.2    3.9 

27.84     .04 

59.0  +0.9 

26.4 

5.47  -.08 

34.6  -0.1 

46.53  -.53 

56.0  +9.9 

22.71  -.37 

42.3  +9.9 

27.79-06 

59.1     0.0 

Nov.  5.4 

5.38    .09 

34.3    0.3 

45.93     .64 

58.7    9.5 

22.30     .46 

45.1     9.6 

27.72    .06 

58.9  -0.9 

15.3 

5.28     .11 

34.0    0.4 

45.24     .73 

61.0    9.1 

21.79    .54 

47.5    9.1 

27.63    .10 

58.6    0.4 

25.3 

5.17     .19 

33.5    0.6 

44.47     .81 

02.8    1.5 

21.22    .61 

49.3     1.6 

27.53     .11 

58.2    0.5 

Deo.  5.3 

5.05    .19 

32.8    0.7 

43.62     .86 

64.1     1.0 

20.57     .66 

50,7    1.1 

27.41     .19 

67.6    0.6 

15.3 

4.93  -.11 

32.1  -0.8 

42.74  -.89 

64.8  +0.3 

19.91  -.68 

51 .5  +0.5 

27.30  -.19 

i)6.9  -0.7 

25.2 

4.81     .11 

31.3    0.8 

41.84     .89 

64.8  -0.9 

19.21     .70 

51.6  -0.9 

27.18    .19 

56.2    0.8 

35.2 

4.70 -.11 

30.4  -0.9 

40.95  -.88 

64.3  -0.5 

18.51  -.68 

51.2-0.8 

27.06. -.19 

65.3  -0.8 

ADDITIONAL   FIXED   STAES,   1885. 


365 


APPARENT  RIGHT  ASCENSIONS  AND  APPROXIMATE  NORTH  POLAR  DISTANCES 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

^CasB. 

22Aiidrom. 

ffAndrom. 

iCeti. 

6Ur8.Min., 
S.  P. 

44  Pisoiam. 

TT  Androm. 

oCaas. 

Mean 
SoLir 
Duto. 

31°  29 

h     m 

0    3 

O            / 

44  34 

h     m 

0    4 

53°  51 

h     m 

0  12 

99°  28 

h     m 

0  13 

358°  20 

h     m 

0  13 

O           / 

88  42 

h     m 

0  19 

56°  55 

h     m 

0  30 

O           / 

42  21 

h     m 

0  38 

Aug.  2(5.6 

B 

7.90 +.23 

s 
24.98  +  .19 

s 
23.13+  .19 

8 

36.94  +  .17 

8 

22.16-3,16 

8 

33.53+  .17 

8 

48.08  +  .90 

23.46 +.96 

Sept.  5.5 

8.10      .17 

25.14      .14 

23.29     .14 

37.08     .14 

19.26    9.44 

33.67     .14 

48.26      .16 

23.68      .90 

15.5 

8.23      .10 

25.25     .09 

23.41      .10 

37.19     .10 

17.28-1.99 

33.79     .10 

48.40      .19 

23.85     .15 

25.5 

8.30  +  .04 

25.32  +  .04 

23.47     .06 

37.26      .06 

16.81  +  .10 

33.86     .06 

48.49     .06 

23.96     .10 

Oct.    5.5 

8.31  -  .03 

25.33 -.09 

23.50+  .09 

37.30  +  .09 

17.49    1.01 

33.90 +.08 

48.55     .05 

24.03     .06 

15.4 

8.25 -.08 

25.30 -.05 

23.50 -.09 

37.29 -.01 

18.83 +1.W 

33.91      .00 

48.57  +  .01 

24.0&+  .01 

25.4 

8.15     .13 

25.24      .08 

23.46     .06 

37.26     .03 

21.38    3.39 

33.89 -.03 

48.55-  .09 

24.03  -  .03 

Nov.   4.4 

7.99     .18 

25.14      .19 

23.39     .09 

37.21      .06 

25.46    4.46 

33.84     .05 

48.51      .05 

23.97     .07 

14.4 

7.79      .99 

25.00      .15 

23.28     .19 

37.13      .08 

30.30    5.15 

33.77     .07 

48.43     .08 

23.87     .11 

24.3 

7.54     .96 

24.84     .17 

23.15     .14 

37.03     .09 

35.76    5.S8 

33.68     .09 

48.33     .10 

23.74  ;  .14 

Dec.   4.3 

7.28 -.99 

24.66 -.90 

23.01  -  .16 

36.92 -.10 

42.26+6.98 

33.58 -.10 

48.21  -  .19 

23.67-  .17 

14.3 

6.97     .39 

24.45     .91 

22.85     .17 

36.81      .11 

49.71     7.51 

33.47     .11 

48.07     .14 

23.39     .19 

24.2 

6.65     .33 

24.24     .91 

22.68     .17 

36.68     .11 

57.28    7.54 

33.36     .11 

47.92     .15 

23.18     JStv 

34.2 

6.32- .34 

24.02 -.90 

22.50 -.16 

36.57-  .11 

64.79  +7.10 

33.24 -.10 

47.74  -  .16 

22.95 -.99 

• 

(JPiacinm. 

/Cass. 

fi  Androm. 

43  Cephei. 

/Piscinm. 

K  Taoanse. 

K  Octantis, 
S.  P. 

V  Androm. 

Mean 
Solar 
l>ate. 

O          / 

83     3 

h     m 

0  42 

O            / 

29  55 

h     m 

0  49 

52°    8 

h     m 

0  50 

4  22' 

h     m 

0  53 

87    0 

h     m 
1    11 

159°  29 

h     m 

I  n 

184°  48 

h     m 

1  22 

O           1 

49  10 

h     m 

1  30 

(Dec.  30.3) 

a 

8 
•        .        • 

8 
.        •        « 

8 

22.32  -4.95 

52.47 -.13 

51. 19-. 66 

8 

35.92  +9.75 

4*.20-.l6 

Jhu.    9.2 

. 

•        •        . 

•        •        . 

19.42    9.86 

52.34      .13 

50.63     .55 

38.70    9.80 

4.02     .17 

19.2 

•     •     • 

. 

. 

16.62    9.67 

52.21      .13 

50.08     .53 

41.52    9.88 

3.82     .18 

29.2 

.      .      . 

.        .        . 

.        .        . 

14.09-9.59 

52.08 -.19 

49.56 -.50 

44.33+9.68 

3.59-  .19 

Aug.  26.6 

46.03+ .90 

51.66  4-  .39 

26.13+  .93 

36.99  +1.78 

Sept.  5.6 

46.21      .16 

51.98     .97 

26.34      .19 

38.72    1.51 

55.12+  .19 

54.76+  .39 

31.87-1.31 

7.09+  .95 

15.5 

46.34      .19 

52.21      .18 

26.50     .15 

40.07    l.Ol 

55.29     .16 

55.10     .99 

30.60    1.13 

7.31      .20 

25.5 

46.44      .09 

52.35     .19 

26.62     .11 

40.83     .55 

55.41      .19 

55.34     .91 

29.54     .71 

7.48     .15 

Oct.    5.5 

46.50     .05 

52.46  +  .08 

26.71      .07 

41.25+. 94 

55.51      .08 

55.50     .19 

29.08 -.19 

7.62      .19 

15.5 

46.54  +  .09 

52.52      .00 

26.75 +.03 

4 1.39 -.16 

55.57 +.05 

55.57+  .09 

29.20  +  .37 

7.72 +.08 

25.4 

4C.54-.01 

52.49  -  .07 

26.76     .00 

41.02     .71 

55.60  +  .09 

55  55  -  .06 

29.74      .79 

7.78 +.04 

Nov.   4.4 

46.51      .03 

52.39     .19 

26.73  -  .04 

40.09    1.26 

55.60      .00 

55.44      .16 

30.68    1.30 

7.81      .00 

14.4 

46.47      .05 

52.26     .16 

26.67     .07 

38.60    1.45 

55.57  -  .03 

55.22     .95 

32.22    1.80 

7.78 -.04 

24.4 

46.40     .07 

52.09     .29 

26.58     .10 

37.26    1.73 

55,52     .05 

54.91,  '.34 

34.17    9.15 

7.73      .07 

Dec.    4.3 

46.31  -  .09 

51.83-  .9d 

26.46  -  ,19 

35.23-9.30 

55.45  -  .07 

54.52 -.49 

36.42+9.37 

7.64 -.10 

14.3 

46.21      .10 

51.54      .99 

26.32     .14 

32.77    9.50 

55.37     .09 

54.07     .49 

38.83    2.65 

7.53     .13 

24.3 

46.09     .11 

51.26      .30 

26.16     .16   30.28    9.58 

55.26     .to 

53.53     .54 

41.66    9.93 

7.38     .15 

34.2 

45.97 -.19 

50.93 -.33 

25.96 -.17   27.66-9.70 

55.I5-.11 

52.97 -.57 

44.64+3.00 

7.22-  .17 
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APPARENT  RIGHT  ASCENSIONS  AND  APPROXIMATE  NORTH  POLAR  DISTANCES 
FOR  THE  TIPPER  TRANSIT  AT  WASHINGTON. 

Ifean 
Solar 
Date. 

n-Piaomm. 

vPisoinm. 

fCeti 

y  Androm. 

jSTrianguli. 

4Ur8.Min., 
S.P. 

^Triangoli. 

67CetL 

O          / 

78  27 

h     m 

1  31 

85    6 

h     m 

1  35 

100  54 

h     m 
1  45 

O          / 

48  14 
h     m 
1  56 

o         / 

55  34 

h     m 

2    2 

O          / 

348    5 

h     m 

2    9 

56  41' 

h     m 

2  10 

96  57 
k     m 

2  11 

(Dec.  30.3) 

Jan.    9.3 

19.2 

29.2 

Feb.  8.2 

18.2 

Sept.  5.6 
15.6 
25.6 

Oct.    5.5 
15.5 
25.5 

Nov.  4.5 
14.4 

24.4 
Dec.   4.4 
14.3 
24.3 
34.3 

0.82 -.19 
0.69     .13 
0.56     .14 
0.40 -.14 

.     •     . 

•     •     . 

3.35+  .19 
,3.53     .16 
3.68     .13 

3.80+  .10 
3.88     .06 
3.93     .03 
3.95  +  .01 
3.95- .09 

3.91  -  .04 
3.86     .06 
3.78     .00 
3.68     .10 
3.57  -  .11 

27.42 -.10 
27.30     .19 
27.17     .13 
27.03 -.14 

29.89 +.90 
30.07     .16 
30.22     .13 

30.33 +.10 
30.42     .07 
30.47     .04 
30.50  +  .01 
30.50 -.01 

30.47- .04 
30.41      .06 
30.34     .06 
30.24     .10 
30.13 -.19 

B 

47.54  -  .19 

47.41      .13 

47.28      .14 

47. 13 -.15 

•      •      • 

« 
... 

49.82+  .90 
50.00     .17 
50.16     .14 

50.29 +.11 
50.38     .06 
50.45     .05 
50.48  +  .01 
50.48 -.01 

60.45 -.04 
50.40     .06 
50.33     .08 
50.23     .11 
50.1 1 -.14 

B 

51.94-  .16 
51.76      .18 
51.57      .90 
51. 36 -.99 

•     •     . 

54.60+  .98 
54.86     .94 
55.08     .90 

55.26 +.16 
55.40     .11 
55.49     .07 
55.55  +  .04 
55.57     .00 

55.56-  .04 
55.49     .08 
55.40     .11 
55.27     .14 
55.11 -.17 

B 

43.40 -.15 
43.26     .15 
43.08     .16 
42.90     .18 

42.71  .18 

42.53 -.18 

46.34 +.18 

46.51  +  .15 
46.65     .19 
46.75     .08 
46.82     .05 
46.85+  .01 

46.84  -  .03 
46.79     .06 

46.72  .06 
46.62     .19 
46.48 -.16 

8 

13.40+1.05 
14.48    1.11 
15.61    1.19 
16.72    1.10 
17.82    1.10 

18.93+1.03 

10.77- .63 

10.30 -.40 
9.94     M 
9.75  -  .05 
9.81  +  .14 

10.00     SBi 

10.35 +.48 
10.91       .68 
11.67     .84 
12.54     .93 
13.50+1.00 

8 

30.01  -  .M 
29.87     .15 
29.70     .17 
29.52     .18 
29.34     .19 

29.14  -  190 

32.86  +  .90 

33.04 +.16 
33.19     .19 
33.29     .08 

33.36  .06 
33.41  +  .09 

33.41  -  .09 

33.37  .05 
33.31     .08 
33.21      .11 
33.08 -.14 

15.49 -.11 
15.38     .19 
15.25     .14 
15.10     .15 
14.95     .15 

14.80 -.15 

17.95 +.16 

18.10 +.13 
18.21      .10 
18.30     .071 
18.36     .04 
18.38 +.01 

18.38 -.01 
18.35     .04, 
18.29     .07: 
18.20     .09 
18.10-. 11 

KeniL 
Soliur 
Bate. 

(JHydri. 

iJCeti 

11  Hydri. 

e  Peisei. 

a  Arietis. 

47Cepliei. 

eArietiB. 

i^Penei. 

159  11 

h     m 

2  19 

90  10 

h     m 

2  33 

169  37 

h     m 

2  34 

O          / 

41  16 

h     m 

2  36 

o         / 

75  24 

h     m 

2  45 

O          / 

11    2 

k     m 

2  50 

0           t 

69    7 

k     m 

2  52 

49  29 

h     m 

3    0 

(Dec.  30.4) 

Jan.   9.3 

19.3 

29.3 

Feb.   8.2 

18.2 
28.2 

Sept.25.6 
Oct.    5.6 

15.5 
25.5 
Nov.  4.5 
14.5 
24.4 

Dec.    4.4 
14.4 
24.4 
34.3 

42.66 -.55 
42.12     .56 
41.54     .58 
40.96     .58 
40.38     .57 

39.81  -  .56 

44.82+ .36 
45.12     .96 

45.32+ .16 
45.43 +.05 
45.43 -.05 
45.32     .17 
45.08      .96 

44.77 -.34 
44.38      .49 
43.92      .49 
43.39 -.55 

s 
36. 18 -.09 
36.07     .11 
35.95     .13 
35.80     .15 
35.65     .15 

35.49 -.16 

•          •          a 

38.48  +  .18 
38.65     .15 

38.79 +.19 
38.90     .09 
38.98     .07 
39.04  +  .04 
39.06     .00 

39.05 -.03 
39.01      .05 
38.95     .07 
38.86 -.09 

8 

8.57-1.10 
7  43    1.18 
6.21    1.96 
4.92    1.98 
3.67    1.90 

2.52-1.15 

10.08 +.79 
10.69     .50 

11.04 +.98 
11.21+  .10 
11. 17-. 14 
10.87     .40 
10.34      .59 

9.65 -.74 
8.81      .99 
7.77    1.10 
6.56-1.96 

S 

22.81  -  .18 
22.63     .90 
22.41      .93 
22.17     .94 
21.92     .96 

21.65-  .98 

25.82 +.97 
26.08     sa 

26.29 +.19 
26.46     .15 
26.59     .10 
26.66  +  .05 
26.70     .00 

26.67 -.04 
26.61      .09 
26.48     .14 
26.33 -.18 

8 

9.74  -  .09 
9.64     .11 
9.51     .13 
9.37     .15 
9.21      .16 

9.05 -.17 

12.09+  .90 
12.28     .17 

12.44  +  .14 
12.57     .11 
12.67     .09 

12.75  .06 
12.79+  .09 

12.79 -.01 

12.76  .04 
12.71      .07 
12.62-  .10 

8 

57.16-  .86 
56.29     .90 
55.37     .94 
54.43    1.09 
53.33    1.10 

52.22-1.03 
•     •     . 

62.88  +  .86 
63.75     .79 

64.49 +.61 
64.99     .41 
65.33     .95 
65.51  +  .10 
65.56 -.11 

65.34 -.36 
64.90     .49 
64.39     .61 
63.71 -.78 

8 

39.45 -.06 
39.35     .11 
39.22     .14 
39.07     .15 
38.91     .16 

38.74 -.17 

41.80+ jn 
42.00     .19 

42.18 +.16 
42.33     .13 
42.44     .09 
42.52     .06 
42.57+  .03 

42.58     .00 
42.56 -.03 
42.51      .06 
42.43 -.09 

42.99 -.11 
42.87     .14 
42.70     .19 
42.49     .91 
42.28     .91 

42.06- J99 
41.83-. 99 

45.83 +.94 

46.05 +.90 
46.23     .16 
46.38     .19 
46.48     .08 
46.55  +  .04 

46.57     .00 
46.55 -.04 
46.48     .09 
46.37 -.14 
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APPARENT  BIGHT  ASCENSIONS  AND  APPROXIMATE  NORTH  POTiAR  DISTANCES 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

pOotantiB, 
S.  P. 

iHydri. 

/Tanri. 

7  Camelop. 

yHydri. 

ePerseL 

A}  Taurl. 

0  Penei. 

Keaa 
Solar 
Date. 

185  55 

167  48 

0           / 

77  28 

19'   2 

164*"  35 

50  19 

68  14 

42°  36 

h     m 

3  16 

h     m 

3  18 

h     m 

3  24 

h     m 

3  38 

h     m 

3  48 

h     m 
3  50 

h     m 

3  57 

h     m 

4    0 

(Dec.30.4) 

52.53 -f 9.00 

52.74 -.85 

32.68 -.06 

18.41 -.33 

64.29 -.60 

B 

10.1 4 -.07 

65.34 -.05 

21 .09 -.07 

Jan.   9.3 

54.67   9.S5 

51.83      .96 

32.60     .09 

18.05      .40 

63.63     .70 

10.05     .11 

56.28     .08 

21.00     .19 

19.3 

57.04    8.47 

50.83    1.04 

32.49     .19 

17.62      .46 

62.88     .78 

9.92     .15 

56.18     .11 

20.85     .17 

S9.3 

59.60    S.48 

49.75    1.08 

32.35     .14 

17.14      .54 

62.06*    .83 

9.74     .19 

66.05     .14 

20.65     .91 

Feb.   8.3 

61.99    8.39 

48.66    1.09 

32.20     .16 

16.64     .69 

61.20     jerr 

9.54     .91 

54.89     .17 

20.42     M 

18.d 

64.34 -f  9.3d 

47.58-1.08 

32.03 -.17 

15.91  -  .50 

60.30 -.90 

9.32 -.93 

54.7f-.18 

20.17-  .96 

28.2 

66.81  -H9.35 

46.52-1.07 

31.86 -.18 

15.36 -.57 

59.40 -.99 

9.08 -.95 

54.62 -.19 

19.89     .97 

Mar.  10.2 

19.63-  .96 

Oct    5.6 

59.07-1.09 

52.65 +.65 

34.91  +  .21 

22.33 +.61 

63.37  +  .60 

12.67 +.98 

57.43 +.95 

16.6 

58. 19 -.7! 

53.20+ .46 

35.11  +  .18 

22.91  +  .50 

63.91  +  .48 

12.86 +.95 

67.67+  .99 

23.91  +  .« 

25.5 

57.57 -.39 

53.56     .97 

35.27     .15 

23..35     .40 

64.32     .35 

13.08     JU 

67.88     .19 

24.20     .96 

Notr.  4.5 

67.34  +  .08 

53.73+  .06 

35.41      .13 

2374     .34 

64.69     .91 

13.29     .18 

68.06     .17 

24.44      M 

14.5 

57.63     ^ 

53.72 -.11 

35.53     .10 

24.05     .94 

64.72 +.06 

13.46     .15 

68.22     .14 

24.65     .18 

24.5 

58.41     .94 

53.53     .99 

35.61      .06 

24.25 +.10 

64.70 -.06 

13.59     .11 

58.34     .10 

24.80     .13 

De<J.   4.4 

59.43 +1.94 

53. 14 -.48 

35.65 +.09 

24.28 -.04 

64.54 -.93 

13.67+  .06 

58.42 +.06 

24.91  +  .06 

14.4 

60.81    l.«7 

52.57     .66 

35.66     .00 

24.19     .10 

64.22     .38 

13.71  +  .01 

58.47 +.03 

24.96 +.09 

24.4 

62.68    9.05 

51.87     .79 

36.64 -.04 

24.04     .90 

63.75     Jil 

13.69 -.03 

68.48 -.01 

24 .95 -.03 

34.4 

64.79+9.95 

51. 02 -.88 

35.68 -.06 

23.82-  .34 

63.18 -.64 

13.64 -.06 

68.45 -.04 

24.89 -.06 

o»Eridani. 

17  UTB.Miu.. 
S.  P. 

mPersei. 

6  Meneie. 

rTauri. 

<  Tanri. 

CAurigiB. 

iSEridani. 

Mean 
Solar 
Date. 

97     8 

O          / 

346     1 

47  11 

170  29 

O          1 

67  16 

7f  21 

49    6 

95  14 

h     m 

4    6 

h     m 

4  20 

h     m 
4  25 

h     m 

4  25 

h     m 

4  35 

h     m 

4  44 

li     m 
4  54 

h     m 
5    2 

(Detf.30.4) 

B 

16.36 -.05 

46.70 +.50 

B 

21.58 -.03 

61. 87 -.86 

22.19- .01 

40.39     .00 

28.48 -.01 

13.20     .00 

JaiK   9.4 

16.30      .08 

47.25     .63 

21.52     .08 

5089    1.06 

22.16     .05 

40.37 -.04 

28.46     .05 

13.18 -.04 

19.4 

16.20     .11 

47.95     .75 

21.41      .13 

49.74    1.99 

22.09     .09 

40.31      .08 

28.38     .10 

13.12     .08 

29.3 

16.08     .14 

48.73     .85 

21.25     .17 

48.44    1.34 

21.97     .13 

40.21      .19 

28.25     .15 

13.02     .11 

Fel^  8.3 

15.92     .16 

49.64     .99 

21.06     .91 

47.05    1.41 

21.82     .16 

40.06     .15 

28.08     .90 

12.89     .14 

i&.3 

15.76- .17 

50.58 +.94 

20.82- .94 

45.60-1.46 

21 .65 -.18 

39.90- .17 

27.86 -.99 

12.73-  .17 

28.2 

15.57     .18 

51.52     .93 

20.58     .94 

44.12    1.47 

21.46     .19 

39.72     .18 

27.63     .93 

12.55     .18 

Maf.  (0.2 

15.39- .19 

52.44  +  .91 

20.34  -  .95 

42.66-1.47 

2I.27-.90 

39.63-  .19 

27.39- .94 

12.36     .18 

20.2 

^ 

12.18-  .18 

OcU  15.6 

18.25 +.91 

46.22 -.79 

24.09 +.30 

48.02 +.94 

24.29+  .96 

12.37+ .98 

30.72+  .31 

25.6 

18.44     .18 

45.56     .58 

24.38     .97 

48.81      .71 

24.54     .93 

42.61      .83 

31.03     .99 

14.95 +.93 

Kar.  4.6 

18.61     .15 

45.05     .44 

24.64      .94 

49.40     .48 

24.76     J» 

42.84      .91 

31.31       J87 

15.17     .90 

14.5 

18.75     .19 

44.65     .30 

24.86     .90 

49.75 +.94 

24.95     .17 

43.04      .17 

31.67     .93 

15..35     .17 

24.5 

18.86     .09 

44.41 -.19 

25.04      .16 

49.87     .00 

25.11      .14 

43.19     .14 

31.79     .19 

16.52     .15 

Ded*  4.S 

18.93 +.05 

44.37 +.07 

25.I8+.10 

49.72 -.98 

26.23 +.10 

43.32+  .11 

31.95+  .14 

15.66 +.11 

U.4 

18.96 -P.Ot 

44.50     .94 

25.25     .05 

49.27     .53 

25.31      .06 

43.42     .07 

32.08     .10 

16.74     .07 

^.4 

18.96-^.09 

44.81      .38 

25.29  +  .01 

48.64     .74 

25.35+  .09 

43.47+  .03 

32.16 +.04 

15.79 +.03 

( 

34.4 

18.92-*  .05 

45.24  +  .48 

25.27 -.08 

47.79 -.99 

25.36 -.09 

43.48 -.01 

32.17-  .01 

15.80 -.01 
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ADDITIONAL  FIXED  STAKS,   1885.     ' 


APPARENT  BIGHT  ASCENSIONS  AND  APPROXIMATE  NORTH  POLAR  DISTANCES 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

r  Ononis. 

A:Aurig8B. 

Groom.  944. 

K  Orionis. 

V  AurigSD. 

dDoradua. 

P  Aorigte. 

6  Aurigs. 

Ifean 
Solar 
Date. 

96  58 

h     m 

5  12 

O            / 

57  54 

h     m 

5  25 

O          / 

4  52 

h     m 

5  25 

O           1 

99  43 

h     m 
5  42 

50  53 

h     m 

5  43 

155  47 

h     m 

5  44 

O           1 

45    4 

h     m 

5  51 

o         / 

52  48 
li     m 

5  51 

(Dec.30.4) 

2.79 +.0! 

8 

16.49+  .04 

8 

.^.77-  .16 

8 

19.63+  .03 

8 

33.16+  .06 

37..38-  .19 

8 

7.79 +.09 

54.76+  .06 

Jan.    9.4 

2.78 -.03 

16.51  -  .01 

32.32     .77 

19.65 -.01 

33.20     .00 

37.20     .99 

7.84 +.01 

54.81  +  .09 

19.4 

2.73     .07 

16.47     .06 

31.23    1.93 

19.61      .05 

33.17 -.05 

36.93     .39 

7.81  -  .06 

54.79 -.04 

99.4 

2.64     .11 

16.39     .10 

29.87    1.48 

19.54     .10 

33.09     .10 

36..56      .41 

7.73      ,11 

54.72     .09 

Feb.   6.3 

2.50     .14 

16.26     .16 

27.94    9.08 

19.42     .13 

32.97     .15 

36.12      .46 

7.59     .17 

54.61      .14 

18.3 

2.35- .16 

16.09 -.19 

25.73-9.40 

19.27 -.16 

32.79 -.90 

35.63 -.50 

7.40 -.91 

54.44 -.19 

28.3 

2.17      .18 

15.89     .19 

23.52    9.36 

19.10      .18 

32.58     .99 

3509     .55 

7.17     .94 

.54.24      .91 

Mar.  10.3 

1.98      .10 

15.68     .99 

21.01    9.55 

18.91      .19 

32.35     .93 

34.52     .58 

6.92      .96 

54.02      .93 

20.2 

1.79-.90 

15.45 -.93 

18.43-9.46 

18.72 -.90 

32.11 -.94 

33.92-  .60 

6.65 -.98 

53.79 -.93' 

Oct.  2.5.6 

4.46 +.94 

18.69 +.30 

40.75+9.49 

21. 08 +.96 

35.36+  .39 

36.18 +.47 

10.04  +  .38 

56.87+  .34 

Nov.   4.6 

4.68     .81 

18.97     .97 

43.09    9.91 

21.32     .93 

35.68     .30 

36.62     .40 

10.40      .34 

57.19     .31 

14.6 

4.88     .18 

19.23     .94 

45.20    1.90 

21.54     .91 

35.97     .98 

36.99     .39 

10.72      .31 

57.48      .98 

24.5 

5.05     .15 

19.46     .91 

46.95    1.49 

21.75      .18 

36.24     .95 

37.26     .93 

11.01      .97 

57.74     Stb 

Dec.    4.5 

5.19     .11 

19.65     .17 

48.14      .93 

21.91      .14 

36.47     .90 

37.45     .14 

11.26      .93 

57.98     jai 

14.5 

5.28 +.07 

19.80 +.19 

48.68  +  .66 

22.04 +.10 

36.64  +  .15 

37.54 +.04 

11. 47 +.18 

58.16 +.16 

24.5 

5.34     .04 

19.90     .06 

49..34  +  .09 

22.12     .06 

36.77     .10 

37.53 -.06 

11.61      .19 

58.30     .19 

34.4 

5.36  +  .01 

19.96  +  .04 

49.17 -.60 

22.16 +.09 

36.85+  .05 

37.41 -.16 

11.70 +.06 

58.39 +.07 

i7Geminor. 

V'^AurigSD. 

V  Geminor. 

;tDraconi8, 
S.  P. 

e  Geminor. 

^Anrigae. 

9  Geminor. 

CMen«B. 

Mean 
Solar 
Date. 

\ 

o         / 

67  28 

h     m 
6    7 

40  39 

h     m 

6  16 

69"  43 

h     m 

6  22 

342  41 

h        ID 

6  23 

O          / 

64  45 

h     m 

6  36 

46  19 

h     m 

6  38 

55  54 
h     m 
6  45 

170  41 

li     m 

6  49 

(Dec.30..5) 

57.88  +  .09 

4.80+  .14 

9.73 +.10 

8 

3.30  +  .09 

5.3.07 +.19 

8 

28.99 +.15 

8 

14.37+  .14 

44.92- .13 

Jan.    9.5 

57.94  +  .04 

4.89  +  .05 

9.80 +.05 

.3.40      .18 

53.16     .07 

29.10+  .07 

14.48     .00 

44.66     .38 

19.4 

57.95 -.09 

4.89 -.03 

9.82 -.01 

3.65      .31 

53.20  +  .01 

29.13     .00 

14.54 +.03 

44.15     .64 

29.4 

57.90     .07 

4.83     .10 

9.79     .05 

4.02     .44 

53. 19 -.04 

29.11 -.06 

14.53 -.04 

43.39     .86 

Feb.   8.4 

57.81      .11 

4.70     .15 

9.72     .10 

4.51       .54 

53.12     .09 

29.02     .19 

14.46     .09 

42.43    1.06 

18.3 

57.68 -.15 

4.53  -  .91 

9.59 -.14 

5.09  +  .69 

53.00 -.13 

28.88 -.17 

14.35 -.14 

41.27-1.93 

28.3 

57.52     .17 

4.29     .96 

9.44     .17 

5.76      .70 

52.86     .16 

28.68     .91 

14.18     .18 

39.98    1.35 

Mar.  10.3 

57.34     .19 

4.02     .98 

9.26     .19 

6.49     .76 

52.68     .19 

28.47     .93 

13.98     .91 

38.57    1.45 

20.3 

57.14     .90 

3.73     .99 

9.07     .19 

7.26     .78 

52.49     .20 

28.22     .95 

13.77     SSk 

37.09    1.50 

30.2 

56.95     .90 

3.44      .99 

8.88     .19 

8.03      .76 

52.29     .90 

27.96     .96 

13.56      .93 

36.57    1.59 

Apr.   9.2 

56.75 -.90 

3.16 -.98 

8.69-  .18 

8.79+  .74 

.52.09 -.19 

27.71  -  .95 

13.32-  .93 

34.06-1.50 

Nov.  14.6 

60.25 +.93 

7.72 +.38 

11.97 +.98 

3.69  -  .56 

.55.34  +  .30 

31.59+  .36 

16.77 +.33 

38.48+1.00 

24.6 

60.48      .93 

8.07     .39 

12.23     .94 

3.17       .44 

55.62     .96 

31.93      .39 

17.08      .99 

39.37      .78 

Dec    4.6 

60.70     .91 

8.36      .97 

12.45     .91 

2.77     .39 

55.86     .93 

32.23      .98 

17.35      .96 

40.03      .55 

14.5 

60.88 +.16 

8.61  +  .99 

12.64 +.18 

9.50  -  .18 

56.08+  .90 

32.49 +.94 

17.59+  .99 

40.47 +.30 

24.5 

61.01     .11 

8  80     .16 

12.80     .13 

2.38 -.06 

56.25     .15 

32.70     .18 

17.79      .17 

40.62+  .09 

34.5 

61. 09 +.06 

8.93  +  .10 

12.90 +.07 

2.36+  .06 

56.38  +  .11 

32.85+  .19 

17.93  +  .11 

40.52 -.99 

I 
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APPARENT  BIGHT  ASCENSIONS  AND  APPROXIMATE  NORTH  POLAR  DISTANCES 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar      • 
Date. 

CGeminor. 

63AiiTig». 

25Camelop. 

y'Volantis. 

/3Canl8 
Minoris. 

26Lyiioifi. 

Groom. 
1374. 

o»  Cancri. 

69  16 

h     m 

6  57 

50  30 

h     m 

7    3 

o         / 

7  22 

h     m 

7    6 

160  19 

h     m 

7    9 

o         / 

81  29 

h     m 

7  20 

O           / 

42     8 

h     m 

7  46 

O           1 

15  47 

h     m 

7  46 

64  18 

h     m 

7  53 

(Dec.30.5) 

Jan.   9.5 

19.5 

29.4 

Feb.   8.4 

18.4 
28.4 
Mar.  10.3 
20.3 
30.3 

Apr.   9.2 
19.2 

Nov.  14.6 
24.6 

Deo.   4.6 
14.6 
24.5 
34.5 

s 
18.93+  .11 
19.02     .08 
19.08+  .04 
19.08-  .09 
19.04     .07 

18.94-  .19 
18.81      .14 
18.65     .17 
18.47     .10 
18.28     .19 

18.09 -.18 

21. 04 +  .99 
21.32     .97 

21.58+  .94 
21.79     .91 
21.98     .17 
22.12 +.11 

8 

46.50  +  .16 
46.69     .10 
46.76+  .04 
46.77  -  .09 
46.71      .09 

46.59-  .15 
46.42     .18 
46.23      .91 
46.01      .93 
45u78     .93 

45.55- J29 
45.35 -.19 

49.29+  .31 

49.59+  .99 
49.87     .95 
50.09     .90 
50.26  +  .14 

8 

59.71  +  .57 
60.14 +.99 
60.29-  .04 
60.05      .45 
59.39     .79 

58.48-  .98 

57.43  1.94 
56.01    1.51 
54.42    1.56 
52.90    1.55 

51.33-1^ 
49.83-1.54 

67.00+1.56 

68.45+1.34 
69.70    1.16 
70.79      .84 

71.44  +  .40 

8 

47.84  +  .05 
47.85-  .07 
47.70     .90 
47.44     .31 
47.08     .49 

46.61  -  .51 
46.06     .59 
45.44      .64 
44.78     .67 
44.10     .69 

43.41  -  .68 
42.74  -  .66 

46.40+  .49 

46.83 +.37 
47.14      .95 
47.32     .14 
47.42 +.05 

56.39 +.14 
56.51      .10 
56.58+  .05 
56.60     .00 
56.57 -.05 

56.50 -.10 
56.38     .13 
56.24      .15 
56.08     .17 
55.90     .18 

55.72- .18 
55.55- .17 

58.49 +.97 

58.74  +  .94 
58.96     .91 
59.16     .18 
59.31  +  .13 

B 

22.06+  .93 
22.26     .17 
22.40     .10 
22.46 +.09 
22.45 -.05 

22.37 -.19 
22.22     .18 
22.02     jn 
21.80     .91 
21.54     .96 

21.27-  jn 
21.01  -  Ja 

24.73 +.41 

25.12 +.37 
25.47     .39 
25.76     .96 
26.02 +.94 

28.76  +  .44 
29.14     .39 
29.39 +.16 
29.47 -.05 
29.29     .99 

29.04 -.30 
28.68     .47 
28.11      M 
27.56     .66 
26.80     .73 

28. 10 -.73 
25.35 -.73 

32.68+  .86 

33.51  +  .77 
34.24      .69 
34.93     .68 
35.43 +.40 

59.87 +.19 
60.04      .15 
60.17      .09 
60.22 +.03 
60.23 -.03 

60. 17 -.08 
60.08     .11 
59.95     .15 
59.78     .17 
59.60     .18 

59.42-  .18 
59.24 -.17 

62.12+ .33 

62.43+  .99 
62.70     .96 
62.94      .23 
63. 15 +.19 

1 

Moan 
Solar 
Date. 

C*  Cancri. 

/?  Cancri. 

30  Mono- 
cerotis. 

d  Chamae- 
leontis. 

aHydrffi. 

y  Cancri. 

<fi  Cancri. 

^Hydr». 

72    d 

h     m 

8     5 

O            / 

80  28 

h     m 

8  10 

93  32 

h     m 

8  19 

O           / 

167    7 

h     m 

8  24 

86  15 

h     m 

8  32 

68    7 

h     m 

8  36 

O           / 

58  59 

h     m 

8  47 

87  12 

h      m 

9    8 

(Dec.  30.6) 

Jan.    9.5 

19.5 

29.5 

Feb.   8.5 

18.4 
28.4 
Mar.  10.4 
20.4 
30.3 

Apr.   9.3 
19.3 
29.3 

May    9.2 
19.2 

Dec.  14.6 
24.6 
34.6 

8 

38.40  +  .19 
38.57     .15 
38.70      .10 
38.77  +  .05 
38.79     .00 

38.76 -.05 
38.68     .10 
38.55     .14 
38.40     .16 
38.23     .17 

38.06-  .18 
37.88      .17 
37.72      .16 
37.57 -.15 

41.07+  .96 
41.31      .29 
41.51+  .18 

18.11 +  .19 
18.28     .15 
18.41      .10 
18.47+  .04 
18.49-  .01 

18.46-  .05 
18.39     .10 
18.27     .13 
18.13     .16 
17.96     .17 

17.80 -.17 
17.63     .17 
17.46     .16 
17.32 -.13 

20.62 +.95 
20.85     .29 
21.05+  .18 

56.27  +  .90 
56.44      .15 
56.56      .09 
5(1.62 +.04 
56.64      .00 

56.62-  .05 
56.55     .10 
56.43     .13 
56.30     .15 
56.14      .17 

55.97-  .17 
55.80     .16 
55.64      .15 
55.49 -.14 

58.55+  .98 
58.80      .29 
58.99  +  .16 

8 

11.I7+.33 
11.42+ .17 
11. 51 -.01 
11.39      .90 
11.11      .36 

10.66-  .54 
10.04      .68 
9..30      .79 
8.46      .88 

7.54  .95 

6.57 -.99 
5.56    1.01 

4.55  1.00 
3.56-  .97 

8.82+  .63 
9.37     .47 
9.75+  .30 

46.23 +.91 
46.41      .17 
46.56     .19 
46.64      .06 
46.68  +  .09 

46.67-  .03 
46.61      .06 
46.51      .11 
46.39     .14 
46.24     .16 

46.08 -.16 
45.92     .16 
45.76     .15 
45.61  -  .14 

39. 17 +.99 
39.37      .18 
39.53     .14 
39.64      .08 
39.68 +.09 

39.68 -.03 
39.62     .08 
39.52     .19 
39.39     .14 
39.24      .16 

39.07- .17 
38.90      .17 
38.73     .16 
38.57 -.15 

8 

14.93+  .96 
15.16     .91 
15.34      .15 
15.46     .09 
15.52 +.04 

15.54 -.01 
15.49     .07 
15.38     .19 
15.25     .14 
15.09     .17 

14.92 -.18 
14.73     .19 
14.54      .18 
14.37  -  .16 
.      •     • 

8 

24.13+  .95 
24.35      -.90 
24.52     .14 

24.64  .10 
24.71  +  .05 

24.74      .00 
24.71  -  .05 

24.65  .09 
24.54     .11 
24.42     .13 

24.28-  .14 
24.13     .15 
23.98     .15 
23.83     .15 
23.69-  .14 

24 
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APPARENT  EIGHT  ASCENSIONS  AND  APPROXIMATE  NORTH  POLAR  DISTANCES 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

^Argna. 

a  JjynciB. 

lOLeonifl 
Minoris. 

oLeoms. 

^  ChamcD- 
leontU. 

19  Leonis 
Minoris. 

If  Leonis. 

M^ioris. 

159**  15 

o        / 

55    7 

53    6' 

79  35 

170  26 

48  34 

81°  24' 

46"  31 

h     m 

9  11 

h     m 

9  14 

h     m 

9  27 

h     m 

9-35 

h     m 

9  37 

h     m 

9  50 

h        111 

9  54 

h     m 

10  10 

(Deo.30.6) 

60.33 +.39 

3.99+  .99 

11.72+ .99 

1.85+ JW 

22.99+  .89 

39.29 +.35 

9.19+  .96 

10.29+ un' 

Jan.    9.6 

60.67     .99 

4.25      .94 

11.99     J» 

2.09     .99 

23.70     .60 

39.61      .80 

9.43     .93 

10.64     .33 

19.6 

60.90     .17 

4.46     .19 

12.23     M 

2.29     .18 

24.19     .41 

39.88     J» 

9.65     .90 

10.95     .97  { 

29.6 

61.01-1-  .05 

4.63     .13 

12.41      .15 

2.45     .13 

24.52+  .90 

40.10     .19 

9.82     .15 

11.16     .90 

P«b.  8.5 

61. 00 -.07 

4.72     .07 

12.53     .09 

2.55     .08 

24.58-  .07 

40.25     .11 

9.95     .10 

11.36     .14 

18.5 

60.87 -.19 

4.76 +.09 

12.58+  .03 

2.60  +  .03 

24.37-  .81 

40.32 +.05 

10.01  +  .05 

11.46+  .08 

28.5 

60.63     .89 

4.75-  .04 

12.58 -.03 

2.61  -  .09 

23.96     .48 

40.35     .00 

10.04  +  .01 

11.52+ .03 

Mar.  10.4 

60.29     .37 

4.68     .10 

12.52     .09 

2.57     .06 

23.40      .66 

40.32- .07 

10.02 -.04 

11.51 -.04 

20.4 

59.89     .44 

4.55     .14 

12.40     .13 

2.49     .10 

22.65      .88 

40.21      .19 

9.96     .08 

11.44     .10 

30.4 

59.42     .50 

4.40     .16 

12.26     .16 

2.38     .19 

21.65    1.09 

40.08     .15 

9.87     .11 

11.30     .15 

Apr.  9.3 

58.89- .54 

4.23- .18 

12.09 -.18 

2.25-  .14 

20.61-1.08 

39.92 -.18 

9.76-  .13 

11.16-  .17 

19.3 

58.34     .57 

4.04     .19 

11.91       .90 

2.11       .15 

19.49    1.18 

39.73     .90 

9.61      .14 

10.97     .19 

29.3 

57.76      .58 

3.84     .90 

11.70     .90 

1.96     .15 

18.25    1.98 

39..52     .91 

9.48     .14 

10.76     J91 

May   9.3 

57.18      .58 

3.65     .18 

11.52     .18 

1.82     .14 

16.93    1.33 

39.32     .90 

9.34      .14 

10.55     .91 

19.2 

56.61  -  .57 

3.49-  .15 

11.35- .15 

1.68-  .13 

15.70-1.99 

39.12 -.19 

9.20 -.14 

10.35     .90 

29.2 

•      •      • 

•     •     • 

•     •     • 

•     •     • 

•     •     • 

•     •     • 

•     •     • 

10.15-  .19 

June  8.2 

•      •      • 

•     •     • 

•     .     • 

•     •     • 

•     •     • 

•     •     • 

•     •     • 

9.98-  .16 

Keaa 
Solar 
Date. 

/(HydnB. 

3  Leonis 
Mlnoris. 

a  Antlim. 

iSOctantis, 
S.  P. 

41  Leonis 
Minoris. 

d»Chani«B- 
leontis. 

46  Leonis 
Minoris. 

Groom. 
1706. 

106  15 

52  42 

120  29 

188     1 

66  13 

169  56 

O           / 

55  10 

if  37 

h     m 

10  20 

h     m 

10  21 

h     xn 
10  21 

h     m 

10  34 

h     m 

10  37 

10  44 

h     m 

10  46 

li      in 

10  50 

(Deo.30.7) 

B 

32.91  +  .96 

a 
14.61  +  .35 

8 

54.79+  .98 

5.11-1.07 

8 

10.42+  .39 

48.45+1.19 

53.28+  .34 

43.80+1.17 

Jan.   9.6 

33.16      .94 

14.94      .31 

55.06      .96 

4.15      .87 

10.72      .99 

49.48      .94 

53.61      .39 

44.91    1.06 

J9.6 

33.39      .99 

15.23      .97 

55.30      .99 

3.38      .68 

10.99      .95 

50.34      .77 

53.92     .98 

45.94     .99 

29.6 

33.59     .17 

15.47      .91 

55.49      .17 

2.80      .50 

11.21      .90 

51.01      .58 

54.16     .29 

46.75      .79 

Feb.   8.6 

33.73     .19 

15.65     .15 

55.64     .19 

2.39 -.93 

11.39      .16 

51.49      .37 

54.36     .18 

47.38      .55 

18.5 

33.82 .».  .07 

15.77 +.09 

55.72+  .06 

2.35+  .08 

11.52+  .10 

51 .74 +.15 

54.51  +  .19 

47.86+  .38 

28.5 

33.86+  .03 

15.83 +.03 

55.76  +  .01 

2.56      .96 

11.59+ .05 

51.79-  .05 

54.59     .06 

48.13+  .19 

Mar.  10.5 

33.87-  .09 

15.83 -.09 

55.74 -.03 

2.86      .44 

11.61      .00 

51.63     .95 

54.62  +  .01 

48.09 -.19! 

20.4 

33.83     .06 

15.79     .08 

55.70     .07 

3.45      .76 

11.59-. 04 

51.29     .43 

54.61  -  .04 

47.88     .96 

30.4 

33.75     .10 

15.68     .19 

55.60     .11 

4.37      .98 

11.53     .08 

50.76     .CO 

54.55     .09 

47.57      .44 

Apr.   9.4 

3.3.64  -  .19 

15.55-  .14 

55.48 -.13 

5.40+1.10 

11.43-  .11 

50.09 -.74 

54.44  -  .19 

47.01  -  .66 

19.4 

33.52     .13 

15.40     .16 

55.34      .15 

6.55    1.96 

11.32     .19 

49.28     .87 

54.32     .14 

40.26      .76 

29.3 

33.39     .14 

15.23     .18 

55.18     .16 

7.91    1.46 

11.19     .14 

48.:i5     .98 

54.17      .16 

45.49     .89 

May  9.3 

33.25     .14 

15.04      .19 

55.03     .16 

9.45    1.56 

11.04     .15 

47.;)2    1.06 

54.01      .16 

44.62     .00 

19.3 

33.1 1      .14 

14.86     .18 

54.87     .17 

11.02    1.58 

10.90     .14 

46.24    1.11 

53.85     .17 

43.7i      .96 

29.3 

32.97-  .13 

14.69 -.17 

54.70-  .16 

12.60+1.63 

10.76-  .14 

45.11-1.15 

5:1.68 -.17 

42.71  -  .96 

June  a2 

32.84 -.19 

14.53 -.15 

54.55 -.14 

14.27+1.60 

10>62-  .13 

43.94-1.18 

53.52-  .16 

41.79-  .86 
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vOotontis. 

li^Leonis. 

yrUn.Mi4. 

vUtb-Mi^. 

f  Hydne. 

;rUni.Mi^. 

IT  Virginia. 

e  Corvi 

Moui 
Solar 

O           1 

O          / 

o         / 

O           / 

O          / 

O           1 

o         / 

O          / 

Date. 

173  59 

87  25 

44  53 

56  17 

121  13 

41  35 

82  45 

111  59 

h     m 

h     m 

h     m 

h     m 

h     m 

h     m 

h     m 

h     m 

11    0 

11      1 

11     3 

11  12 

11  27 

11  39 

11  54 

12    4 

8 

a 

a 

a 

a 

8 

8 

a 

(Dec.30.7) 

15.87+1.85 

2.99+  .33 

12.05 +.41 

16.44  +  .37 

21. 83 +.35 

58.50 +.45 

59.16+ JB 

Jan.   9.7 

17.61     1.63 

3.29     M 

12.44     .38 

16.79     .33 

22.16     .31 

58.93     .41 

50.47     3) 

19.6 

19.11     1.96 

3.54     JM 

12.80     .33 

17.10     M 

22.45     jn 

59.32     .38 

59.77     .98 

99.6 

20.32    1.04 

3.76     .91 

13.10      .97 

17.37     .95 

22.71      JM 

59.68     .33 

60.02     JM 

Feb.  8.6 

21.19     .70 

3.95     .16 

13.34     M 

17.60     JU 

22.93     .90 

50.98     Ja 

60.25     M 

14.68+ .99 

18.6 

21.73+  .37 

4.08 +.11 

13.53+  .16 

17.78+  .16 

23. 10 +.15 

60.22+  .91 

60.44  +  .17 

14.78 +.18 

28.5 

21.93 +.04 

4.17     .07 

13.65     .00 

17.90     .09 

23.22     .09 

60.40     .15 

60.59     .13 

14.94     .14 

Mar.  10.5 

2I.81-.S9 

4.21  +  .03 

13.70  +  .03 

17.96 +.04 

23.28 +.04 

60.51      .07 

60.69     .06 

15.05     .09 

20.5 

21.35     .60 

4.22 -.01 

13.70 -.03 

17.97 -.01 

23.30     .00 

60.54  +  .01 

60.74     .04 

15.11       .06 

30.4 

20.62     .88 

4.18     .04 

13.64     .09 

17.94     .06 

23.29 -.03 

60.53- .04 

60.77+  .01 

15.14 +.09 

Apr.   9.4 

19.58-1.16 

4.13 -.07 

13.53 -.13 

17.87- .09 

23.24 -.06 

60.46 -.09 

60.76- .03 

15.14 -.09 

19.4 

18.32    1.38 

4.04     .10 

13.39     .16 

17.76     .19 

23.16     .10 

60.34     .14 

60.72     .06 

15.11      .04 

29.4 

10.82    1.50 

3.93     .11 

13.22     .18 

17.63     .14 

2:).05     .19 

60.19     .17 

60.65     .06 

15.06     .07 

May   9.3 

15.15    1.74 

3.82     .19 

13.03     .90 

17.48     .16 

22.93     .13 

60.01     .19 

60.57     .00 

14.98     .09 

19.3 

13.35    1.86 

3.70     .19 

12.83     JU 

17.32     .16 

22.80     .14 

59.81     .91 

60.47     .10 

14.88     .10 

29.3 

11.45-1.04 

3.58-  .19 

12.62- JU 

17.1 7 -.14 

22.66 -as 

59.60- Jil 

60.37- .09 

14.78-  .11 

.June  8.3 

•     •     . 

•     •     . 

•     •     . 

•     •     . 

•     •     . 

•     •     • 

•     •     . 

14.66     .19 

18.2 

... 

•     •     . 

•     •     • 

•     •     • 

• 

•     •     . 

•     •     . 

... 

14.64-.il 

2Can.Veii. 

6nr8.Min. 

da  Corvi. 

^Caii.Ven. 

/Yirginis. 
(  moan.) 

31Cor.Bor. 

yCa88.,S.P. 

43Ce|hei, 

Mean 
Solar 

O          / 

O           / 

O          / 

O           / 

O          / 

O           / 

O           t 

O          f 

Date. 

48  42 

1  40 

105  52 

48     1 

90  49 

61  50 

330    6 

355  38 

b     m 

h     m 

h     m 

h     m 

h     m 

h     m 

h     m 

h     m 

12  10 

12  14 

12  23 

12  28 

12  35 

12  46 

12  49 

12  53 

B 

a 

a 

a 

a 

a 

a 

8 

Feb.   8.6 

22.96 +.96 

30.11+5.79 

56.62+  .93 

17.95 +.98 

51 .40 +.94 

6.97+  .97 

46.55-  .81 

11.57-9.40 

18.6 

23.20     .09 

35.47    4.63 

56.83     .19 

18.21      .94 

51.62     .90 

7.22     .93 

46.25     .95 

9.18    9.09 

28.6 

23.40     .17 

39.32    305 

57.00      .15 

18.43     .19 

61.79     .17 

7.43     .19 

46.06     .17 

7.45    1.48 

Mar.  10.5 

23.54     .11 

41.54    1.70 

57.13     .11 

18.59     .13 

51.93     .19 

7.59     .14 

46.92     .19 

6.22   1.07 

20.5 

23.62     .06 

42.69+  .56 

57.22     .07 

18.69     .06 

52.02     .08 

7.71     .09 

45.81 -.06 

5.32     .69 

30.5 

23.65  +  .01 

42.64-  .95 

57.27+ .04 

18.75+  .03 

62.09+  .05 

7.77+  .06 

45.81  +  .06 

4.98 -.01 

Apr.   9.5 

23.64  -  .04 

40.79   9.58 

57.29 +.01 

18.75 -.08 

52.12+  .09 

7.81  +  .09 

45.92     .14 

5.30+ .60 

19.4 

23.58     .07 

37.50    3.61 

57.28 -.09 

18.71      .07 

52.12- .01 

7.80 -.09 

46.10     M 

6.18   1.04 

29.4 

23.50     .19 

33.51    4.48 

57.25     .05 

18.62     .10 

52.09     .01 

7.77     .06 

46.33     .98 

7.38    1.43 

May   9.4 

23.35     .15 

28.57   5.60 

57.19     .07 

18.51      .13 

52.05     .05 

7.70     .06 

46.65     .38 

9.03    1.97 

19.3 

23.20 -.16 

22.35-6.50 

57.11 -.09 

18.37-  .15 

51. 99 -.07 

7.62-  .10 

47.08 +.43 

11.30+9.36 

29.3 

23.04     .17 

15.62    6.79 

57.02     .10 

18.21     .17 

51.91      .09 

7.50     .19 

47.50     .44 

13.74    9.50 

Jane  8.3 

22.86     .18 

8.96    6.86 

56.91     .11 

18.04     .18 

61.82     .10 

7.38     .13 

47.96     JSO 

16.28    9.73 

18.3 

22.68- .18 

1.95-7.91 

56.80-.il 

17.85- .90 

51.71  -  .11 

7.25-  .13 

48.49 +.53 

19.18  •Hi.03 
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6  Mascas. 

eVirginifl. 

20Can.Ven. 

X  Octantis. 

B.A.C.4536. 

mVirginis. 

(?Apodis. 

TT  HydrsB. 

Mean 
Solar 

O            / 

O           / 

O            / 

O           / 

O            / 

O            / 

0           / 

O           t 

Date. 

160  56 

78  25 

48  49 

175  12 

52  14 

98    7 

166  14 

116     8  1 

h     m 

h     m 

h     m 

h     m 

h     m 

h     m 

h      m 

b      m 

' 

12  54 

12  56 

13  12 

13  22 

13  29 

13  35 

13  54 

13  59 

B 

8 

8 

8 

8 

8 

8 

a 

Feb.   8.7 

27.17+  .64 

28.32+  .96 

18.6 

27.74      .61 

28.56      .99 

28.6 

28.19      .49 

28.76     .18 

24.52+  .93 

51.14+1.90 

40.99  +  .96 

36.28 +.20 

16.31  +  .89 

Mar.  10.6 

28.57      .33 

28.92     .16 

24.73      .10 

52.86    1.47 

41.22     .90 

36.47      .18 

17.06      .68 

20.6 

28.84      .S3 

29.05     .10 

24.90      .13 

54.05    1.01 

41.39      .15 

36.63     .15 

17.67     .55 

51.87+  .18 

30.5 

29.03 +.13 

29.12+  .06 

24.99+  .OR 

54.88+  .73 

41.52+  .10 

36.76+  .11 

18.16 +.49 

52.03 +.15 

Apr.  9.5 

29.10+  .03 

29.17+  .03 

25.06+  .04 

55.50  +  .49 

41.60     .06 

36.85     .08 

18.52      .90    52.16      .11  ; 

19.5 

29.09 -.06 

29.19     .00 

25.07 -.01 

55.72 -.06 

41.63+  .09 

36.91      .05 

18.74      .15   52.25     .08  i 

29.5 

28.98     .14 

29.17 -.03 

25.05     .05 

55.38     ..'>3 

41.63-  .09 

36.94  +  .09 

18.83+  .03 

52.32     .05 

May   9.4 

28.80     .93 

29.14      .06 

24.98     .09 

54.68     .79 

41.60      .05 

36.95      .00 

18.80 -.10 

52.35 +.02 

19.4 

28.51  -  .31 

29.08 -.07 

24.87 -.19 

53.82-1.08 

41.53-  .09 

36.93 -.03 

18.63-  .94 

52.36     .00 

29.4 

28.18     .37 

29.00.    .09 

24.75     .14 

52.52    1.53 

41.42     .19 

36.89     .05 

18.33     .35 

52.34 -.03 

June  8.3 

27.78     .44 

28.91      .10 

24. (K)     .16 

50.76    1.81 

41.29     .13 

36.83     .06 

17.94      .46 

52.30     .06 

18.3 

27.31  -  .51 

28.80-  .11 

24.43      .18 

48.93    1.93 

41.16      .15 

36.76     .09 

17.41      .57 

52.22     .09 

28.3 

. 

.     .     . 

24.25     .18 

46.91    9.16 

41.00      .17 

36.65     .11 

16.81      .65 

52.12     .11 

July  8.3 

.     .     . 

•     •     . 

24.07-  .17 

44.62 -il.36 

40.83 -.18 

36.54  -  .19 

10.12 -.73   52.00-. 13  i| 

18.2 

... 

•     •     ■ 

... 

... 

•     • 

•     •     • 

•     •     . 

51.86     .14! 

28.2 

•     •      . 

•     •     . 

•     •     . 

•     •     . 

51.72- .14 

d  Bootis. 

K  Virginia, 

dOctantis. 

4Ur8.Min. 

A  Bootis. 

;i  Virginia. 

a  Apodis. 

u  Hydri, 
S.  P. 

Mean 
Solar 

O            / 

O           / 

O           / 

O            / 

o          / 

O            / 

^  o         ' 

--.-P      '  1 

Date. 

64  22 

99  44 

173     8 

11  55 

43  23 

102  50 

168  33 

190  23 

h     m 

h     m 

h     zn 

h     in 

h      m 

h     m 

h     m 

h    m 

14     5 

14    6 

14    8 

14     9 

14  12 

14  12 

14  33 

14  33 

8 

8 

B 

8 

8 

8 

8                        18                        1 

Mar.  20.6 

10.93+  .18 

47  70+  .18 

51.88+1.17 

21. 40 +.69 

2.30  +  .99 

55.29 +.18 

46.49+  .84    59.39 -.80 

30.6 

11.09     .14 

47.86      .14 

52.93      .93 

21.94      .49 

2.49      .17 

55.46      .15 

47.26     .70 !  58.68     .66 

Apr.   9.5 

11.20     .09 

47.99      .U 

53.75      .67 

22.24      .19 

2.63      .11 

55.59      .13 

47.88     .55 '  58.09     .62 

19.5 

11.27     .06 

48.07      .08 

54.26      .39 

22.32 +.09 

2.71      .C6 

55.70      .08 

48.35      .39 ;  57.66     .39 

29.5 

11.32+ .04 

48.14      .05 

54.53 +.19 

22.28-  .13 

2.75+  .09 

55.76     .06 

48.66      .93 

57.48-  .08 

May   9.4 

11.34     .00 

48.17 +.09 

54.50 -.16 

22.06 -.33 

2.75-  .03 

55.81  +  .03 

48.80  +  .07 

57.50 +.08 

19.4 

11.32-  .03 

48.19      .00 

54.21      .41 

21.61       .59 

2.69      .08 

55.82     .00   48.79 -.09 

57.05     .97 

29.4 

11.28     .06 

48.18-  .02 

53.08      .67 

21.04      .&j 

2.59      .12 

55.82-  .09 

48.61      .96    58.03     .50 

June  8.4 

11.21      .08 

48.14      .05 

52.87     .93 

20.38     .79 

2.46      .15 

55.78      .04 

48.27      .41  1  58.64      .68 

18.3 

11.12     .11 

48.08     .07 

51.83    1.14 

19.61       .85 

2.30      .16 

55.73     .06 

47.78      .65 

59.38     .80 

28.3 

11.00-  .13 

48.00-  .09 

50.60-1,31 

18.69-  .94 

2.11-  .20 

55.65 -.10 

47.17-  .68 

60.22+  .94 

July  8.3 

10.86     .14 

47.89      .09 

49.20    1.48 

17.73      .96 

1.90       .99 

55.53     .19 

46.42      .80 

61.26    1.10 

18.3 

10.72     .16 

47.77      .12 

47.65    1.61 

16.78      .97 

1.68     .23 

55.41      .19 '45.58     .89 

62.41    1.16 

28.2 

10.56 -.16 

47.64 -.13 

45.98-1.79 

15.80-1.00 

1.44-  .94 

55.28-  .13 

44.65-  .97 

63.58+1.18 
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APPAKENT  BIGHT  ASCENSIONS  AND  APPROXIMATE  NORTH  POLAR  DISTANCES 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

33  Bootis. 

47  Cephei, 
S.  P. 

y  Scorpii. 

cJBootisi 

p  Octantis. 

/JCor.Bor. 

y  Came]  op., 
S.  P. 

<J^  Apodis. 

Solar 
Date. 

O            / 

45     6 

348  58 

114  50 

56°  15 

O              / 

174     5 

60  30 

340  59 

168  24 

h     m 

14  34 

h     m 
14  50 

h     m 
14  57 

h      m 

15  10 

h     m 

15  17 

h     m 

15  23 

h     m 

15  38 

h     m 

16     3 

8 

8 

8 

8 

8 

8 

8 

8 

Mar.  20.6 

34.95 +.83 

49.49  -  .73 

22.55 +.93 

30.6 

35.16      .19 

48.89      .50 

22.77      .90 

53.63  +  .91 

12.86+1.79 

6.85 +.99 

13.75-  .37 

Apr.   9.6 

35.33     .14 

48.51      .99 

22.96      .17 

53.82      .17 

14.49    1.46 

7.05     .18 

13.45     .97 

20.61  +  .95 

19.5 

35.44      .09 

48.31  -  .99 

23.12     .15 

5:^.97      .13 

15.75    1.09 

7.21      .14 

13.21      .18 

21.49     .81 

29.5 

35.50     .05 

48.06+  .06 

23.26     .11 

54.08     .09 

16.64      .76 

7.34     .11 

13.09-  .06 

22.23     .66 

May   9.5 

35.54  -f  .01 

48.46 +.46 

23.34  +  .07 

54.15 +.06 

17.26+  ja 

7.43 +.08 

13.10+. JO 

22,81  +  .51 

19.5 

3.5.52-  .04 

48.98     .55 

23.40     .05 

54.20+  .03 

17.68+  .18 

7.49  +  .04 

13.30     .94 

2:^.24      .34 

29.4 

35.46      .06 

49.58     .67 

23.44  +  .09 

54.20-  .03 

17.62- .94 

7.51      .00 

13.57     .39 

23.49  +  .17 

June  8.4 

35.35     .19 

50.31      .66 

2:U4-.09 

54.17      .05 

17.19     .53 

7.49 -.04 

13.93      .46 

23.57     .00 

18.4 

35.23      .15 

51.33    1.06 

23.41      .04 

54.10      .09 

16.57     .76 

7.44      .06 

14.48     .58 

23.48-  .18 

28.4 

35.06- .18 

52.43+1.19 

2.3.36 -.07 

54.00  -  .19 

15.64-1.15 

7.37 -.09 

15.07+  .69 

23.20 -.36 

July   8.3 

34.87      .91 

53.55    1.17 

23.27     .11 

53.87      .14 

14..30    1.43 

7.25      .13 

15.70      .68 

22.76      .51 

18.3 

34.65      .93 

54.77    1.96 

23.15     .13 

5.3.71      .16 

12.78    1.60 

7.11      .15 

16.42     .76 

22.19      .66 

28.3 

34.42-  .93 

56.06+1.31 

2:J.02-  .13 

53.54      .13 

11.11     1.74 

6.95      .17 

17.21      .80 

21.45      .79 

Aug.  7.3 

.     .     . 

.     •     • 

.      .     . 

53.35      .90 

9.32    1.90 

6.77      .19 

18.00       .76 

20.62     .88 

17.2 

•     •      • 

... 

.      •     • 

53.14- J81 

7.34  -1.99 

6.57-  .90 

18.75 +.78 

19.69- .95 

27.2 

•     •     • 

•     •     • 

•      •      • 

52.94  -  .90 

5.36-1.87 

6.38 -.19 

19.54  +  .80 

18.73     .96 

Sept.  6.2 

'"  •      •      • 

•     •     • 

•      •     • 

•     •      • 

•      •      . 

•     •     . 

.      •      • 

17.74      .97 

16.2 

.     •     . 

•     •      . 

•      •      1 

•      •      • 

•     •     • 

•     •      • 

16.79 -.93 

^  Hercnlis. 

ffCor.Bor. 
(mean.) 

yApodis. 

7f  Ur8.Miii. 

vOphiachi. 

n  Hercnlis. 

dOphiuchi. 

cJArw. 

Mean 
Solar 
Date. 

O           / 

44  46 

O           / 

55  51 

168  38 

13  59 

lt)5  35 

O            / 

53    4 

114  63 

150  35 

h     in 

16     5 

h     m 

16  10 

h     m 

16  15 

h     m 

16  20 

h     m 

17     3 

h     m 

17  11 

h     m 

17  14 

h     m 

17  20 

8 

8 

a 

8 

8 

8 

8 

8 

Apr.    9.6 

10.27+ .96 

23.89+  .99 

59.09  +1.00 

54.90+  .63 

19.6 

10.50      .91 

24.10      .90 

60.03      .87 

55.45      .51 

29.6 

10.68      .16 

24.28      .16 

60.84      .73 

55.91      .38 

May    9.6 

10.82      .19 

24.42     .19 

61.48     .57 

56.20      .90 

49.46+  .17 

4.64  +  .19 

59.45+  .99 

47.72+  .37 

19.5 

10.92      .07 

24.52     .08 

61.98     .41 

56.32+  .04 

49.63     .16 

4.81      .16 

59.66     JW 

48.07      .33 

29.5 

10.96 +.09 

24.58+  .04 

62.30+  .93 

56.29 -.10 

49.79+  .14 

4.95 +.11 

59.84  +  .16 

48.38 +.96 

June  8.5 

10.96 -.09 

24.60 +.01 

62.44  +  .05 

56.13      .94 

49.90     .10 

5.02     .06 

59.98     .19 

48.59     .18 

18.4 

10.91      .07 

24.60 -.03 

62.39 -.13 

55.80      .40 

49,98     .07 

5.07+  .03 

60.08     .06 

48.75     .11 

28.4 

10.81      .19 

24.54      .06 

62.18     .30 

55.33     .59 

50.03+  .03 

5.08-  .09 

60.13+  .04 

48.82+  .04 

July  8.4 

10.67      .16 

24.45     .11 

61.78     .46 

54.77     .09 

50.03-  .01 

5.03     .06 

60.16     .00 

48.82-  .03 

18.4 

10.50 -.19 

24.32- .15 

61.23 -.63 

54.10 -.74 

50.01  -  .05 

4.95 -.10 

60.14 -.04 

48.76-  .11 

28.3 

10.29     .99 

24.16     .17 

60.52     .77 

53.30     .84 

49.94      .09 

4.81      .16 

60.08     .00 

48.60      .19 

Aug.  7.3 

10.06      .25 

23.98     .90 

59.70     .88 

52.43      .80 

49.83     .19 

4.64      .19 

59.96     .13 

48.38     .95 

17.3 

9.80     .97 

23.77     .» 

58.76      .96 

51.53     .99 

49.70     .15 

4.44      .91 

59.82     .15 

48.10     .31 

27.3 

9.52     .98 

23.55     .93 

57.78    1.00 

50.61      .95 

49.53     .17 

4.22      .94 

59.66     .17 

47.77     .35 

Sept.  6,2 

9.24 -.98 

23.32-  .93 

56.77-1.00 

49.64  -  .96 

49.36  -  .18 

3.97-  .95 

59.48 -.19 

47.40-  .38 

16.2 

8.96 -.98 

23.09 -.93 

55.78-  .97 

48.69 -.99 

49.17     .19 

3.72      .26 

59.28     .90 

47.02     .39 

26.2 

•     .     ■ 

... 

•      •      • 

•      •      . 

48.99     .17 

3.46      .25 

.59.08     .19 

46.03     .38 

Oct.    6.2 

•     •     • 

•     •     • 

•      •      . 

.      •      . 

48.83 -.15 

3.22-  .93 

58.90 -.17 

46.27-  .34 
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APPARENT  BIGHT  ASCENSIONS  AND  APPROXIMATE  NORTH  POLAR  DISTANCES 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Groom. 
944,  S.  P. 

I  Heronlis. 

dHercnlLB. 

0  Heioalis. 

ASagittaru. 

X  Dracoms. 

^  Pavonis. 

yLyr». 

Mean 
Solar 

O          1 

o         ' 

O           i 

^  *      ' 

0          / 

O          / 

O           / 

O          i 

Date. 

365    8 

43  56 

52  44 

61  15 

115  29 

17  19 

161  31 

57  28 

h     m 

b     m 

h     m 

h     m 

h     m 

k     m 

h     m 

b     m 

17  25 

17  36 

17  52 

18    3 

18  20 

18  23 

18  29 

18  54 

B 

8 

8 

8 

8 

a 

8 

a 

May   9.6 

9. 12 -.83 

15.35+  .95 

20.56+  .96 

19.6 

8.53     .48 

15.57      .19 

20.79     .90 

5.63 +.19 

54.99  +  .94 

11.23+ .49 

41. 32 +.63 

40.64 +.94 

29.6 

8.17 -.18 

15.73      .13 

20.96     .16 

5.81      .17 

55.22      JU 

11.61       .39 

41.91      .55 

40.87     .99 

Jane  8.6 

8.27 +.44 

15.83     .08 

21.10     .11 

5.97     .18 

55.43      .19 

11.87      .18 

42.41      .45 

41.07     .18 

18.5 

9.05     .96 

15.90+  .04 

21.18     .06 

6.07     .08 

55.60      .15 

11.96 +.05 

42.80      .34 

41.23     .14 

28.5 

10.18 +1.125 

15.91  -  .09 

21.22+ .03 

6.13 +.04 

55.73  +  .11 

11.97-  .06 

43.08+ JKi 

41.35+.09 

July   8.6 

11.54    ].65 

15.87     .08 

21 .23 -.09 

6.15     .00 

55.81      .06 

11.65     .19 

43.23 +.09 

41.41 +  J» 

18.4 

13.46    9.06 

15.76     .19 

21.17     .06 

6.13-  .05 

55.84  +  .01 

11.59     .39 

43.26 -.04 

41.44     .00 

28.4 

15.67    S.34 

15.62     .17 

21.07     .19 

6.06     .10 

55.83  -  .03 

11.22     .49 

43.15     .16 

41.41 -.06 

Aug.  7.4 

18.13    8.54 

15.42     .91 

20.93     .16 

5.94      .14 

55.78      .08 

10.76      .58 

42.94     .97 

41.34     .10 

17.4 

20.72+9.79 

16.20 -.95 

20.75 -.90 

5.79-  .16 

.55.68  -  .19 

10.20 -.69 

42.61  -  M 

41.22-  .14 

27.3 

23.54    9.97 

14.93     .98 

20.54     .99 

5.62     .19 

55.55      .15 

9.52      .70 

42.18     .48 

41.06     .18 

Sept.  6.3 

26.64    3.03 

14.65     .30 

20.31      .96 

5.42     .91 

55.38      .18 

8.«l       .74 

41.86     .55 

40.87     St\ 

16.3 

29.58   9.99 

14.34      .31 

20.05     .96 

5.20     .93 

55.20      .19 

8.06     .78 

41.08     .60 

40.65     .93 

26.3 

32.46   9.97 

14.03     .30 

19.79     .96 

4.97     .93 

55.00      .90 

7.27     .80 

40.47     ,69 

40.42     JB3 

Oct.    6.2 

35.51  +9.96 

13.74 -.98 

19.53-  .96 

4.75-  .99 

54.81  -  .90 

6.47-  .79 

39.85 -.69 

40.19- .94 

16.2 

•      •      • 

••    "    .         k 

4.53-  .91 

54.61  -.19 

5.69 -.77 

39.23-  .61 

39.95- .89 

I  LyT». 

25  Camelop, 
S.  P. 

0LynB. 

/9Cygni. 

/JSagitta. 

dCygni. 

Groom. 
1374,  S.  P. 

c  Pavonis. 

Mean 
Solar 

O           / 

O           / 

O  ^    t 

O           / 

O           1 

o      J 

O           / 

O            / 

Date. 

54    5 

352  38 

52*4 

62  17 

72  47 

45    9 

344  13 

163  13 

h     m 

h     m 

h     m 

h     m 

h     m 

h     m 

h     m 

h    m 

19     3 

19    6 

19  12 

19  26 

19  35 

19  41 

19  46 

19  47 

B 

B 

8 

8 

8 

8 

8 

8 

May  19.6 

14.01  +  .98 

45.97-  .94 

29.6 

14.27      .94 

45.09      .73 

24.91  +  .94 

7.28+  .93 

55.23 +.96 

25.26 +.97 

23.01  -  .41 

22.08 +.77 

June  8.6 

14.49     .90 

44.51      .36 

25.13     .90 

7.50     .91 

55.47     .33 

25.51      JM 

22.68      .94 

22.80     .67 

18.6 

14.66     .15 

44.38-  .06 

25.31      .16 

7.70      .18 

55.67      .19 

25.73     .90 

22.54      .19 

23.42     .57 

28.5 

14.79     .10 

44.39 +.19 

25.44      .IJ 

7.86      .13 

55.84     .15 

25.91      .15 

22.45-  .04 

23.93     .46 

Jaly  8.6 

14.86 +.05 

44.63 +.44 

25.52 +.06 

7.95 +.08 

55.96  +  .10 

26.02 +.09 

22.46+  .19 

24.33 +.33 

18.5 

14.88     .00 

45.28     .78 

25.55 +.01 

8.02+  .04 

56.03     .06 

26.09+  .03 

22.69      .98 

24.59     .19 

28.5 

14.86 -.04 

46.18   1.00 

25.54  -  .04 

8.03-  .01 

56.07 +.09 

26.08- .03 

23.03      .86 

24.71  +  .05 

Aug,  7.4 

14.80     .09 

47.27    1.18 

25.47     .10 

8.00     .05 

56  06-. 03 

26.04      .06 

23.42      .45 

24.69 -.09 

17.4 

14.67     .14 

48.54    1.41 

25.35     .14 

7.93     .10 

56.01      .06 

25.92     .18 

23.92     .56 

24.53     .93 

27.4 

14.52-  .18 

50.08  +1.66 

25.19-  .18 

7.80  -  .15 

55.90 -.19 

25.78-  as 

24.68 +.79 

24.24  -  .35 

Sept.  6.3 

14.32     .91 

51.85    1.78 

25.00     .91 

7.64      .17 

55.78     .14 

25.57      .99 

25.36     .78 

23.84      .46 

16.3 

14.10      .94 

53.61    1.81 

24.77     .94 

7.46     .90 

55.62     .17 

25.34      .95 

26.13     .80 

23.31      .56 

26.3 

13.85     .95 

55.46    1.98 

24.53     .90 

7.25     SQ 

55.44      .19 

25.08     .98 

26.96     .91 

22.72     .69 

Oct.    6.3 

13.61      .95 

57.67   9.06 

24.27     .95 

7.03     .99 

55.25     .19 

24.79     .99 

27.95     .96 

22.07     .67 

16.2 

13.36 -.94 

59.61  +1.98 

24.02 -.95 

6.82-  .91 

55.06-  .19 

24.51  -  .99 

28.91 +.95 

21.39-. 69 

.       26.2 

13.12     .93 

61.51     1.94 

23.77     .94 

6.61     .90 

54.87     .18 

24.22     .99 

29.84      .96 

20.70     .67 

Nov.  5.2 

12.91  -  .90 

63.49+1.93 

23.54 -.99 

6.41 -.19 

54.70 -.16 

23.93 -.98 

30.83 +.99 

20.05 -.69 
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APPARENT  BIGHT  ASCENSIONS  AND  APPROXIMATE  NORTH  POLAR  DISTANCES 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Moan 
Solar 
Date. 

xSagittsB. 

oSagittarii 

^AqnilA. 

0^  Cygni. 

aDelphini. 

^Pavonis. 

iff  Capricor. 

e  Cygni. 

70  49 

h     m 

19  &3 

118    2 

h     m 

19  55 

O           / 

91  10 

h     m 

20    5 

O           / 

43  36 

h     m 

20  10 

O            1 

74  30 

h     m 

20  34 

156""  37 

h     m 

20  34 

O          t 

115  41 

h     m 

20  89 

56  28 

h     m 

20  41 

May  99.6 

June  8.6 

18.6 

98.6 

July  8.5 

18.5 

98.5 

Aug.  7.5 

17.4 

87.4 

Sept.  6.4 
16.4 
86.3 

Oct.    6.3 
16.3 

96.3 

Nov.  6.9 

15.9 

95.9 

40.794-  M 
40.97      .93 
4t.l8      .10 
41.36     .16 
4i.50     .19 

41.594- .07 
4 1.64  4- .09 
4 1.65 -.01 
41.69      .06 
41.54     .11 

4 1.41 -.14 
41.97     .16 
41.09     .18 
40.90     .10 
40.71      .90 

40.&I  -  .10 
40.33     .17 
4015     .15 
39.99 -.13 

37.44  4-  .30 
37.79     .96 
37.96      .94 
38.19     .91 
38.37     .16 

38.51  4-  .11 
38.59     .06 
38.63  4- .01 
38.61  -  .04 
38.55     .00 

38.43 -.14 
38.98     .16 
38.11      .18 
37.93     .10 
37.73     .10 

37.54 -.10 
37.36     .18 
37.19     .17 
37.04  -  .15 

8 

94.894-  .90 
95.01      .16 

96.18  .16 

95.30  4  .10 
95.37     .05 
95.404- .01 
95.39 -.03 
95.34      .08 

95.94 -.11 

95.19  .14 
94.97     .16 
94.81     .17 
94.64      .17 

94.47-  .17 
94.30     .16 
94.16     .19 
94.06 -.08 

8 

3.59  4- .99 

3.79  .10 
3.89      .18 

5.98  4-  .07 
4.09  f  .09 
4:.0I  -  .06 

3.99  .11 

3.80  .16 

3.69- JM) 
3.41      .94 
3.15      .97 

9.87     .98 
9.59     .90 

9.30 -.90 
9.09     M 
1.75      .96 
1.51 -.99 

8 

90.984-^ 
90.50     .90 
90.68     .16 

90J)94-  .11 
90.90     .07 
90.954-00 
90.96 -.01 
90.99     .06 

90.84  -  .10 
90.79     .14 
90J>7     .16 
90.41      .17 
90.93     .18 

90.05-  .18 
19.88     .17 
19.79     .16 
19.57 -.14 

8 

39.994- .50 
39.76     .44 
40J6      .96 

40.474-  .96 

40.69  .16 
40^.79  4- .06 
40.79 -.05 

40.70  .14 

40.50- .95 
40.90     .33 
39.84      .30 
39.49     .44 
38.96     .47 

38.49 -v48 
38.01      .46 
37.57      .43 
37. 16 -.30 

8 

19.63  4-  .97 

19.88  JO 
90.09     .10 

90.97  4  .16 
90.40     .10 
90.474-  .05 
90.50     .00 

90.48-  .04 

90.49-  .09 
90.31      .13 
90.16     .16 
90.00     .17 

19.89  .18 

19.64 -.18 
19.46     .17 
19.30     .16 
19.15 -.14 

8 

36.19  4- .95 
36.35     .99 
36.55     .17 

36.69  4-  .11 
36.77     .07 
36.894-  .09 
36.81  -  .03 
36.76     M 

36.65-  .13 
36.51      .16 
36.33     .10 
36.14     .90 
35.93     .91 

35.79- JU 
35.51      .91 
35.30     .90 
35.11 -.18 

Mean 
Solar 

rCygni. 

CCaprioor. 

74  Cygni. 

XiOotantls. 

CCham., 
S.  P. 

ff«  Cygni. 

lOPegasi. 

ff  Pegam. 

O           t 

62  27 

h     m 
21   10 

112  55 

h     m 

21  20 

O          / 

50    6 

h     m 

21  32 

173  15 

h     m 

21  33 

189  35 

h     m 

21  37 

4f  13 

h     m 

21  42 

O          / 

64  37 

h     m 

21  47 

57  23 

h     m 

22    4 

June  98.6 

July   8.6 

1^.6 

98.5 

Aug.  7.5 

17.5 
97.5 

Sept.  6.4 
16.4 
96.4 

Oct    6.4 
16.3 
96.3 

Nov.  5.3 
15.3 

95.9 
Dec.   5.9 

14.93  4- .93 
15.14      .90 
15.39     .15 
15.44     .10 
15.51  4-  .05 

15.53     .00 
15.51  -  .05 
15.43     .11 
15.30     .15 
15.14     .18 

14.95-  .90 
14.75     .91 
14.53      .99 
14.39     .99 
14.10     .91 

13.89 -.90 
13.70 -.18 

8.54  •»-  .96 
8.78     .93 
8.99      .10 
9.16     .15 
9.98     .09 

9.34  +  .04 

9.36  .00 
9.34  -  .04 
9.98     .00 
9.15     .13 

9.09-  .14 
8.87     .16 
8.70     .17 
8.53     .17 

8.37  .16 

8.99 -.14 
8.09 -.19 

93.964- .98 
93.51      .93 
93.71      .18 
93.86     .13 
93.96     .08 

94.01  4-  .03 
94.01  -  .03 
93.95     ^ 
93.84      .13 
93.70     .16 

93.53 -.10 
93.33     .91 
93.11      .99 
99.89     .93 
99.66     .99 

99.45-  .91 
99.94 -J» 

8 

17.59  4-1.56 
19.07    1.35 
90.30    1.00 
91.95     .80 
91.91      .48 

99.91  -h  .14 
99.19 -.18 
91.84      .53 

91.13  .85 

90.14  1.13 

18.87-1.37 

17r40     1.56 

15.78    1.68 
14.04    1.74 
19.30    1.79 

10.61  -1.64 
9.03  -1.51 

11.01 -.93 
10.19      .83 
9.35      .66 
8.80      .49 
8.51      .99 

8.37 -.04 
8.44  4-  .90 
8.78     .47 
9.37      .68 
10.14      .84 

11.064-1.05 
19.99    1.93 
13.51    1.30 
14.80    1.34 
16.17    1.38 

17.55+1.35 
18.864-1.99 

35.81  4-  .90 
36.08      .95 
36.31      .90 
36.48     .15 
36.60     .00 

36.654- .09 
36.64-  .03 
36.59     .00 
36.47     .15 
36.30     .10 

36.10-  .99 
35.87     .94 
35.69     .96 
«.35     .98 
36.07     jn 

34.81  -  .96 
34.55- JBS 

8 

59.37  4-  .96 
59.61      .93 
59.89     .10 
59.98     .14 
53.10     .10 

53.174- .06 
5:).90     .00 
53.18 -.04 
53.19     .08 
53.09     .11 

59.90 -.13 
59.76     .10 
59.59     .17 
59.49     .17 
69.94      .17 

59.08 -.16 
51.93 -.14 

55.454-  .89 
55.73     .97 

55.97  .91 
56.15     .16 
56.99     .11 

56.374- .07 
56.494- .09 
56.41  -  .03 
66.37     .07 

56.98  .11 

56.16- .14 
56.01      .16 
55.84      .18 
55.66     .18 
56A7     .18 

55.99 -.18 
55,19-  .17 
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ADDITIONAL  FIXED  STAES,   1885. 


APPARENT  RIGHT  ASCENSIONS  AND  APPROXIMATE  NORTH  POLAR  DISTANCES 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

V  Octantis. 

7  Aqnarii. 

a  Aqnarii. 

a  Lac6Tt». 

lOLacertaD. 

/?  Octantis. 

;iPega8i. 

Groombr. 
1706,  S.  P. 

Mean 
Solar 
Date. 

176"  33 

0           / 

91  58 

lOf  16 

O            1 

40  19 

O            1 

51  33 

Ml  59 

o         / 

67    2 

348  23 

h     m 

22    9 

h     m 

22  15 

h     m 

22  24 

h     m 

22  26 

h     m 
22  34 

h     m 

22  34 

h     m 

22  41 

fa     m 
22  50 

B 

B 

B 

B 

B 

B 

8 

B 

July   8.6 

31.39 +«.90 

45.49 +.95 

36.01  +  .96 

36.59+  .30 

9.06 +.98 

18.98+1.39 

2.16+  SI 

39.36- .65 

18.6 

34.08    9.46 

46.72      .91 

36.26      .93 

36.87     .96 

9.31       .94 

20.35    1.97 

2.41     .94 

38.82     .50 

28.6 

36.29    1.95 

45.91      .17 

36.46     .19 

37.11      .99 

9.53     .90 

21.60    1.00 

2.63     .90 

38.36     .43 

Aug.  7.6 

37.96    1.39 

46.06     .14 

36.63     .15 

37.30      .16 

9.71      .16 

22.34     .74 

2.80     .15 

37.96     .30 

17.5 

39.05     .77 

46.18     .09 

36.75     .10 

37.42     .09 

9.86     .11 

22.98     .54 

2.93     .11 

37.74 -.11 

27.5 

39.49 +.11 

46.24 +.04 

36.82 +.06 

37.47 +.03 

9.92  +  .05 

23.42 +.97 

3.01  +  .07 

37.74 +.06 

Sept.  6.5 

39.28 -.55 

46.26     .00 

36.86 +.09 

37.48 -.09 

9.94     .00 

23.51  -  .10 

3.06 +.03 

37.85     .15 

16.5 

38.38    1.90 

46.26 -.03 

36.86-  .09 

37.43      .08 

9.92 -.04 

23.23     .38 

3.06 -.09 

38.04      .30 

S6.4 

36.89    1.78 

46.20      .07 

36.82     .06 

37.32      .13 

9.86     .09 

22.76     .58 

3.02     .05 

38.46     .53 

Oct.    6.4 

34.82    9.94 

46.12     .10 

36.74     .09 

37.18     .16 

9.75     .13 

22.09     .85 

2.97     .08 

39.09     .06 

16.4 

32.21  -8.81 

46.01  -  .19 

36.64 -.19 

37.00 -.90 

9.61  -  .15 

21.07-1.14 

2.86 -.19 

1 
39.77+  .75 

26.3 

29.23    3.14 

45.89     .13 

36.51      .13 

36.79      .93 

9.46     .17 

19.83    1.97 

2.73     .13 

40.59     .99 

Nov.   6.3 

25.94    3.38 

46.75     .14 

36.38     .14 

36.56     .95 

9.28     .19 

18.54    1.34 

2.69     .14 

41.59    1.06, 

15.3 

22.50    3.48 

46.61      .14 

36.24      .14 

36.30      .96 

9.08     .90 

17.18    1.44 

2.46     .15 

42.71    1.14 

25.3 

19.02    3.45 

45.48     .13 

36.10     .14 

36.04      .96 

8.89     .90 

16.66    1.51 

2.29     .15 

43.86    1.18 

Deo.   5.2 

15.63-3.99 

45.36-  .19 

36.97-  .13 

36.78-  .95 

8.69 -.90 

14.16-1.49 

2.14 -.15 

46.06+1.94 

'   15.2 

12.48-9.98 

46.24 -.10 

36.86-  .11 

36.53 -.91 

8.49 -.19 

12.83-1.97 

2.00- .14 

46.32  +1.96 

oAndrom. 

0  Aqnarii. 

rPegad. 

^Androm. 

t>  Aqnarii. 

dSculptoris. 

X>0otanti8. 

33  PiBcinm. 

Mean 
Solar 
Date. 

O          / 

48  18 

96  40 

66  53 

O           / 

44  10 

108  55 

118  46 

172  39 

96  21 

h     m 

22  56 

h     m 

23    8 

h     m 

23  14 

li     m 

23  31 

h     m 

23  38 

h     m 

23  42 

h     m 

23  45 

h    m 

23  59 

a 

B 

8- 

8 

8 

8 

8 

8 

July   8.7 

40.82 +.30 

18.6 

41.10     .97 

28.6 

41.35      .93 

24.74 +.99 

69.76+  .99 

69.86  +  .96 

16.70 +.97 

68.64 +.97 

22.45+1.38 

29.44  +  .94 

Aug.  7.6 

41.56'    .19 

24.94      .18 

69.96     .19 

60.12     .94 

16.94      .93 

68.79     .93 

23.77    1.93 

29.67      .99 

17.6 

41.72      .13 

26.10     .14 

60.13     .15 

60.33     .19 

17.13      .18 

69.00     .19 

24.90    1.01 

29.88      .19 

27.5 

41.82+  .08 

25.22+  .10 

60.25+ .10 

60.49 +.14 

17.29+  .14 

59.17+  .15 

26.77 +.73 

30.04 +.15 

Sept.  6.5 

41.88 +.03 

26.29     .06 

60.32     .06 

60.60     .08 

17.40      .09 

69.30     .10 

26.36     .43 

30.17     .11 

16.5 

41.88-  .09 

26.33 +.09 

60.36 +.03 

60.66+  .03 

17.47      .06 

69.37     .05 

26.63 +.13 

30.25     .07 

26.5 

41.85      .06 

25.33 -.09 

60.37 -.09 

60.66-  .01 

17.60 +.09 

59.40 +.09 

26.61  -  .18 

30.31 +.04 

Cot.    6.4 

41.77      .10 

26.30     .05 

60.33     .05 

60.63     .06 

17.60 -.09 

69.40 -.03 

26.26     .40 

30.32     .00 

16.4 

41.65- .13 

26.24  -  .08 

60.27- .08 

60.65 -.10 

17.46- .06 

59.35- .07 

26.63-  .77 

30.30- .03 

26.4 

41.51      .16 

26.15     .10 

60.17     ,11 

60.43     .14 

17.39      .09 

59.27     .10 

24.71    1.04 

30.26     .06 

Nov.  5.4 

41.34      .16 

26.03     .19 

60.06     .19 

60.28     .16 

17.29      .11 

69.16     .19 

23.56    1.96 

30.19     .08 

15.3 

41.15     .90 

24.91      .19 

69.92     .13 

60.11      .19 

17.17      .19 

69.03     .13 

22.19    1.43 

30.10     .10 

25.3 

40.95     .91 

24.79     .13 

69.79     .14 

69.91      .90 

17.04     .13 

68.89     .16 

20.69    1.55 

29.99     .11 

Deo.    5.3 

40.74  -  .90 

24.66-  .13 

69.64 -.15 

59.70 -.91 

16.91  -  .13 

68.74  -  .15 

19.10-1.61 

29.88-  .19 

15.3 

40.54     .19 

24.64      .11 

59.50     .14 

59.49     .99 

16.78     .13 

58.69     .15 

17.48    1.69 

29.76     .19 

25.2 

40.35     .18 

24.44      .10 

59.36     .13 

59.27     .99 

16.66     .19 

68.44      .14 

15.87    1.56 

29.64      .19 

35.2 

40.18- .16 

24.36 -.06 

69.23 -.19 

69.05-  .91 

16.63-.il 

58.30 -.13 

14.37-1.40 

29.62 -.11 

SOLAR  EPHEMERIS,   1885. 
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FOE  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Dato. 

Apparent  Kight 
AHConBion. 

Apparent 
Declination. 

Hourly 
Motion. 

Eanation 
01  Time 

for 

Apparent 

Noon. 

Somi. 
diameter 

at 
Apparent 

Noon. 

Sidereal 
Time  of 
Semid. 
PasBing 
Mcrid. 

Sidereal 
Time 

of 
Mean 
Noon. 

Mean  Noon. 

App. 
Noon. 

Mean  Noon. 

App. 
Noun. 

Right 
Asoen. 

DecU- 
nation. 

Jan.    0 

h    m     0 
18  45  44.40 

8 

45.07 

O         1        II 

-23    2   G.7 

II 
5.8 

B 

11.038 

II 
+19.06 

m     B 
+  3  98.10 

16  18.42 

m    8 
111.10 

h  m     8 
18  42   6.38 

1 

18  50    9.16 

9.91 

22  57    3.5 

2.5 

11.094 

13.90 

4    6.31 

16  18.41 

111.05 

18  46    2.93 

2 

18  54  33.57 

34.40 

22  51  32.9 

31.8 

11.010 

14.34 

4  34.17 

16  18.41 

111.00 

18  49  59.49 

3 

18  58  57.61 

58.53 

22  45  34.9 

33.6 

10.994 

15.47 

5    1.63 

16  18.40 

1  10.95 

18  53  56.05 

4 

19    3  21.25 

22.26 

22  39   9.8 

8.3 

10.977 

16.60 

5  28.74 

16  18.37 

110.89 

18  57  52.61 

5 

19    7  44.47 

45.56 

-22  3217.9 

16.2 

10.059 

+17.71 

+  5  55.41 

16  18.34 

1  10.83 

19    149.17 

6 

19  12    7.25 

8.42 

22  24  59.3 

57.3 

10.940 

18.83 

6  21.64 

16  18.31 

1  10.77 

19    5  45.72 1 

7 

19  16  29.56 

30.81 

22  17  14.0 

11.8 

10.920 

19.99 

6  47.40 

16  18.28 

1 10.71 

19    9  42.28 

8 

19  20  51.38 

52.70 

22   9   2.4 

0.0 

10.998 

91.09 

7  12.66 

16  18.24 

1  10.64 

19  13  38.&1 

9 

19  25  12.67 

14.06 

22   0  24.8 

22.0 

10.876 

99.10 

7  37.40 

16  18.19 

110.56 

19  17  35.40 

10 

19  29  33.42 

34.87 

-21  5121.4 

18.2 

10.853 

+93.17 

4  8    1.60 

16  18.14 

1  10.48 

19  2131.95 

11 

19  33  53.60 

55.12 

21  41  52.5 

49.0 

10.829 

94.93 

8  25.22 

16  18.09 

1 10.40 

19  25  28.51 

12 

19  38  13.18 

14.76 

21  31  58.3 

54.5 

10.803 

95.98 

8  48.26 

16  18.03 

1 10.31 

19  29  25.06 

13 

19  42  32.14 

33.78 

21  21  39.2 

35.1 

10.777 

96.31 

910.66 

16  17.97 

110.22 

19  33  21.62 

14 

19  46  50.46 

52.16 

21  10  55.3 

50.9 

10.750 

97.33 

9  32.42 

16  17.90 

1 10.13 

19  37  18.18 

15 

19  51    8.12 

9.88 

-20  59  47.1 

42.4 

10.7S3 

+98.34 

+  9  53.52 

16  17.82 

1  10.04 

19  4114.74 

16 

19  55  25.10 

26.92 

20  4814.9 

9.9 

10.093 

99.34 

10  13.95 

16  17.74 

1   9.94 

19  45  11.29 

17 

19  59  41.36 

43.23 

20  36  19.0 

13.7 

10.663 

30.39 

10  33.66 

16  17.66 

1   9.84 

19  49   7.85 

18 

20    3  56.89 

58.81 

20  23  59.7 

54.1 

10.631 

31.96 

10  52.63 

16  17.68 

1    9.74 

19  53    4.40 

19 

20    811.67 

13.64 

20  11  17.4 

11.5 

10.599 

39.93 

11  10.86 

16  17.49 

1    9.64 

19  57   0.96 

80 

20  12  25.69 

27.71 

-19  58  12.5 

6.2 

10.567 

+33.17 

+1128.32 

16  17.40 

1   9.53 

20    0  57.51 

21 

20  16  38.93 

40.99 

19  44  45.2 

38.6 

10.535 

34.06 

11  45.00 

16  17.31 

1   9.43 

20    4  54.07 

22 

20  20  51.38 

53.48 

19  30  56.0 

49.1 

10.509 

34.99 

12   0.88 

16  17.21 

1   9.32 

20   8  50.62 

23 

20  25   3.02 

5.16 

19  16  43.3 

38.0 

10.469 

35.88 

12  15.96 

16  17.11 

1   9.21 

20  12  47.18 

24 

20  29  13.85 

16.03 

19   2  13.3 

5.7 

10.435 

36.76 

12  30.24 

16  17.00 

1   9.10 

20  16  43.73 

23 

20  33  23.87 

26.08 

-18  47  20.5 

12.6 

10.401 

4^.69 

+12  43.70 

16  16.89 

1   8.99 

20  20  40.29 

26 

20  37  33.06 

35.30 

18  31  67.2 

59.6 

10.366 

38.47 

12  56.32 

16  16.77 

1    8.88 

20  24  36.85 

27 

20  4141.42 

43.68 

1816  33.8 

25.3 

10.331 

39.30 

13   8.11 

16  16.64 

1    8.77 

20  28  33.41 

28 

20  45  48.95 

51.23 

18   0  40.8 

31.9 

10.397 

40.11 

13  19.08 

16  16.51 

1    a66 

20  32  29.97 

29 

20  49  55.66 

57.96 

17  44  28.5 

19.3 

10.963 

40.91 

13  29.23 

16  16.38 

1   8.55 

20  36  26.52 

30 

20  54    1.54 

3.86 

-17  27  57.2 

47.7 

10.999 

+41.69 

+13  38.55 

16  16.24 

1    8.43 

20  40  23.07 

31 

20  58   6.60 

8.94 

17  10  67.3 

57.5 

10.195 

49.46 

13  47.05 

16  16.10 

1    8.32 

20  44  19.63 

Feb.   1 

21    210.84 

13.19 

16  53  59.3 

49.2 

10.161 

43.91 

13  54.73 

16  15.95 

1   8.20 

20  48  16.18 

2 

21    6  14.26 

16.62 

16  36  33.5 

23.1 

10.197 

43.93 

14    1.60 

16  15.79 

i   8.09 

20  52  12.73 

3 

21  10  16.88 

19.25 

16  18  50.3 

39.7 

10.093 

44.65 

14    7.66 

16  15.62 

1   7.97 

20  56   9.28 

4 

21  14  18.70 

21.08 

-16   0  50.2 

39.4 

10.059 

+45.35 

+14  12.90 

16  15.45 

1   7.85 

21    0   6.84 

6 

21  18  19.72 

22.11 

15  42  33.6 

22.6 

10.096 

46.09 

14  17.35 

16  15.28 

1   7.73 

21    4    2.39 

6 

21  22  19.94 

22.33 

15  23  60.8 

49.6 

9.993 

46.69 

14  21.02 

16  15.11 

1   7.62 

21    7  58.95 

7 

21  26  19.39 

21.78 

15   512.2 

0.8 

9.961 

47.33 

14  23.90 

16  14.93 

1   7.50 

211155.50 

8 

21  30  18.07 

20.46 

14  45  68.3 

56.8 

9.999 

47.96 

14  26.02 

16  14.75 

1   7.39 

21  15  52.05 

9 

21  34  15.98 

18.37 

-14  26  49.5 

37.8 

9.897 

+48.58 

+14  27.37 

16  14.56 

1    7.28 

21  19  48.61 

10 

21  38  13.12 

15.50 

14    7  16.2 

4.3 

9.865 

49.17 

14  27.95 

16  14.37 

1   7.17 

21  23  45.17 

11 

2142   9.49 

11.86 

13  47  28.9 

16.9 

9.833 

49.75 

14  27.77 

16  14.18 

1   7.06 

21  27  41.72 

12 

2146   5.11 

7.47 

13  27  27.9 

15.8 

9.809 

50.31 

14  26.83 

16  13.98 

1   6.95 

21  31  38.27 

13 

21  49  59.99 

62.34 

13    7  13.8 

1.6 

9.771 

60.85 

14  25.15 

16  13.78 

1   6.84 

21  35  34.82 

14 

21  53  .54.13 

56.47 

-12  46  46.9 

34.6 

9.740 

+51.38 

+14  22.73 

16  13.58 

1    6.73 

2139  31.38 

15 

21  57  47.54 

49.87 

-12  25  67.6 

55.2 

9.711 

+51.88 

+14  19.58 

16  13.37 

1    6.63 

21  43  27.93 

Nans.— for  mean  time  interval  of  semidiameter  paasing  meridian,  Bubtraot  OMO  from  the  aidereal  intorvaL 
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FOE  WASHINGTON  MEAN  AND  APPAKENT  NOON. 

Date. 

Apparent  Bight 

Hourly 
Motion. 

Equation 

of  Time 

for 

Semi, 
diameter 

Sideieia 
Time  of 
Semid. 
Passing 
Meiidr 

Sidereal 
Time 

of 
Mean 
Koon. 

Heaa  Noon. 

App. 
Noon. 

Mean  Koon. 

App. 
Noon. 

Bight 
Ascen. 

DeoU- 
nation. 

Feb.  15 

h   m    8 
21  57  47.54 

49.87 

O        t        ft 

-12  2467.6 

55.'2 

8 

9.711 

+51.68 

m    8 
+14  19.58 

16  13.37 

m 

6.63 

h  m     8 
21  43  27.93 

le 

22   140.23 

42.54 

12    5  16.5 

4.0 

9.e81 

58.37 

14  15.70 

16  13.16 

6.53 

21  47  24.49 

17 

22   5  32.21 

34.50 

1144  13.9 

1.3 

9.e51 

5S.84 

14  11.12 

16  12.95 

6.43 

21  51  21.04 

18 

22  9  23.48 

25.76 

1122  60.2 

47.7 

9.029 

53.26 

14    5.84 

16  12.74 

6.33 

21  55  17.59 

19 

22  13  14.06 

16.32 

U    135.9 

23.4 

9.503 

53.79 

13  59.85 

16  12.53 

6.23 

21  59  14.15 

20 

2217   3.96 

6.19 

-10  39  61.5 

49.0 

9.905 

+54.15 

+13  53.20 

16  12.32 

6.13 

22   3  10.70 

21 

22  20  5.3.19 

55.38 

10  18  17.3 

4.8 

9.537 

54.53 

13  45.88 

16  12.10 

6.04 

22    7    7.25 

82 

22  24  41.76 

43.92 

9  56  23.7 

11.2 

9.510 

54.99 

13  37.90 

16  11.68 

5.95 

22  11    3.80 

23 

22  28  29.70 

31.83 

9  34  21.1 

8.6 

9.485 

59.99 

13  29.27 

16  11.66 

5.86 

22  15   0.35 

24 

22  3217.02 

19.12 

9  1170.0 

57.6 

9.400 

55.03 

13  20.03 

16  11.44 

5.77 

22  18  56.91 

25 

22  36   3.74 

5.81 

-  8  49  50.7 

38.3 

9.435 

+55.97 

+13  10.20 

16  11.21 

5.69 

22  22  53.46 

26 

22  39  40.88 

51.92 

8  27  23.6 

11.3 

9.411 

50.98 

12.59.78 

16  10.98 

5.61 

22  26.50.01 

27 

22  43  35.45 

37.46 

8    4  49.1 

36.9 

9.387 

56.58 

12  48.80 

16  10.74 

5.53 

22  30  46.56 

28 

22  47  20.48 

22.45 

7  41  67.G 

6.5.5 

9.380 

50.87 

12  37.27 

16  10.50 

5.46 

22  34  43.12 

Mar.  1 

22  51    4.99 

6.92 

7  19  19.4 

7.5 

9.345 

57.14 

12  25.22 

16  10.26 

5.39 

22  38  39.67 

2 

22  54  49.01 

50.91 

-  6  56  25.0 

13.2 

9.335 

+57.39 

+12  12.70 

16  10.02 

5.32 

^  42  36.22 

3 

22  58  32.56 

34.42 

6 .33  24.7 

13.1 

9.305 

57.63 

11  59.70 

16    9.76 

5.25 

22  46  32.77 

4 

23   215.66 

17.48 

6  10  18.9 

7.5 

9.S67 

57.85 

1146.24 

16    9.50 

5.18 

22  50  29.32 

5 

23   5  58.33 

60.11 

546  68.0 

56.8 

9.909 

58.00 

11  32.35 

16    9.24 

5.12 

22  54  25.87 

6 

23   940.59 

42.33 

5  23  52.3 

41.3 

9.293 

58.35 

1118.07 

16    8.98 

5.06 

22  58  22.42 

7 

23  13  22.47 

24.17 

-  5  0  32.2 

21.4 

9.937 

+58.49 

+11    3.39 

16    8.72 

5.00 

23   218.98 

8 

23  17   3.98 

5.64 

4  36  68.1 

57.5 

9J«9 

56.58 

10  48.34 

16    8.46 

4.94 

23   6  15.53 

9 

23  20  45.14 

46.76 

4  13  40.4 

30.0 

9.908 

56.79 

10  32.95 

16    8.19 

4.89 

23  10  12.08 

10 

23  24  25.99 

27.57 

3  49  69.5 

59.4 

9.195 

68.85 

10  17.24 

16    7.92 

4.84 

23  14    8.63 

11 

23  28   6.54 

8.07 

3  26  35.7 

25.9 

9.183 

58.90 

10    1.24 

16    7.65 

4.80 

23  18    5.19 

12 

23  31  46.79 

48.29 

-  3   2  59.4 

49.9 

9.179 

+59.00 

+  9  44.94 

16    7.38 

4.75 

23  22    1.74 

13 

23  35  26.76 

28.21 

2  39  21.1 

11.8 

9.101 

59.13 

9  28.36 

16    7.11 

4.71 

23  25  58.30 

14 

23  39   6.49 

7.90 

2  1541.1 

32.0 

9.151 

59.20 

911.53 

16    6.84 

4.67 

23  29  54.85 

15 

23  42  45.99 

47.36 

1  51  69.7 

50.9 

9.141 

59.35 

8  54.48 

16    6.57 

4.63 

23  33  51.40 

IG 

23  46  25.27 

26.59 

1  28  17.4 

8.9 

9.139 

99.27 

8  37.22 

16    6.30 

4.60 

23  37  47.95 

17 

23  50    4.34 

5.61 

-  1    4  34.0 

26.4 

9.184 

+99.96 

+  8  19.74 

16    6.03 

4.57 

23  41  44..50 

18 

23  53  43.22 

44.45 

0  40  51.7 

43.8 

9.117 

59.28 

8   2.07 

16    5.76 

4.55 

23  45  41.05 

19 

23  57  21.94 

23.12 

-0  17    9.0 

1.4 

9.110 

59.20 

7  44.24 

16    5.49 

4.53 

23  49  37.60 

20 

0    t    0.50 

1.64 

+  06  33.1 

40.4 

9.104 

59.23 

7  26.24 

16    5.22 

4.51 

23  53  34.16 

21 

0    4  38.93 

40.03 

0  30  14.2 

21.2 

9,099 

99.19 

7   8.12 

16    4.95 

4.50 

23  57  30.71 

22 

0   817.25 

18.30 

•1-  0  53  54.0 

60.7 

9.095 

+59.13 

+  6  49.89 

16    4.68 

4.49 

0    127.26 

23 

0  11  65.47 

56.47 

1  17  32.0 

38.4 

9.091 

59.05 

6  31.57 

16    4.41 

4.48 

0    5  23.81 

24 

015  33.61 

34.56 

1  41    8.0 

14.1 

9.088 

56.90 

6  13.17 

16    4.14 

4.47 

0    9  20.36 

25 

01911.70 

12.60 

2   4  41.6 

47.4 

9.980 

58.84 

5  54.71 

16    3,87 

4.47 

0  13  16.91 

26 

0  22  49.75 

50.61 

2  28  12.4 

17.6 

9.085 

56.71 

5  36.21 

16    3.60 

4.47 

0  17  13.46 

27 

0  26  27.79 

28.60 

+  2^51  40.1 

45.2 

9.085 

+68.58 

+  5  17.70 

16    3.33 

4.47 

0  21  10.02 

28 

0  30   5.85 

6.61 

3  15    4.4 

9.2 

9.086 

56.43 

4  59.20 

16    3.06 

4.47 

0  25   6.58 

29 

0  33  43.94 

44.65 

3  38  24.8 

29.3 

9.088 

56.20 

4  40.74 

16    2.78 

4.48 

029    3.13 

30 

0  37  22.08 

22.74 

4    141.1 

45.3 

9.091 

58.09 

4  22.34 

16    2.60 

4.49 

0  32  59.68 

31 

0  41    0.31 

0.92 

4  24  53.0 

56.9 

9.095 

67.90 

4    4.02 

16    2.22 

4.50 

0  36  56.23 

32 

0  44  38.64 

39.21 

+  4  48    0.1 

3.7 

9.100 

+57.09 

+  3  45.81 

16    1.94 

4.51 

0  40  .52.78 

33 

0  48  17.10 

17.63 

+  5  11    2.1 

5.4 

9.105 

+57.47? +'3  27.73 

16    1.66 

4.53 

0  44  49.33 

NoTS.— For  mean  time  interval  of  semidiameter  pasaiiig  meridian,  subtract  0*.18  £rom  the  aideroal  intervaL 
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FOB  WASHINGTON  MEAN  AND  APPABENT  NOON. 

Date. 

Apparent  Right 
Ascension. 

Apparent 
DeoQnation. 

Hourly 
Motion. 

Equation 

of  Time 

for 

Semi, 
diameter 

Sidereal 
Time  of 
Semid. 
Passing 
Merid. 

Sidereal 
Time 

of 
Mean 
Noon. 

HeaaNoon. 

App. 
Noon. 

Mean  Noon. 

App. 
Noon. 

Bight 
Asoen. 

DeoU- 
nation. 

Apr.    1 

h    m    8 
0  44  38.64 

39.21 

o        /       // 

+  4  48    0.1 

3.7 

a 
9.100 

+57.69 

ni     8 
+3  45.81 

16    1.94 

m    8 
1  4.51 

h  m     8 
0  40  62.78 

2 

0  48  17.10 

17.03 

6  11    2.1 

5.4 

9.105 

67.47 

327.73 

16    1.66 

1  4.53 

0  44  49.33 

3 

0  51  55.70 

56.18 

6  33  58.6 

61.6 

9.ns 

67.94 

3  9.77 

16    1.38 

1  4.65 

0  48  45.88 

4 

0  55  34.48 

34.91 

5  56  49.4 

52.0 

9.190 

56.98 

252.00 

16    1.10 

14.58 

0  52  42.44 

5 

0  59  13.46 

13.65 

6  19  34.1 

36.4 

9.199 

66.79 

2  34.43 

16   0.82 

1  4.61 

0  66  38.99 

6 

1    2  52.65 

53.00 

+  6  42  12.3 

14.3 

9.138 

+56.45 

+217.07 

16   0.54 

14.64 

1    0  36.54 

7 

1    6  32.06 

32.36 

7    4  43.8 

46.6 

9.148 

56.16 

169.94 

16    0.26 

1  4.67 

1    4  32.09 

8 

1  10  11.72 

11.98 

7  27   8.1 

9.7 

9.158 

55.85 

1  43.06 

15  59.98 

1  4.71 

1    8  28.64 

9 

1  13  61.65 

51.87 

7  49  25.0 

26.3 

9.169 

55.54 

126.44 

15  59.70 

1  4.75 

11225.19 

10 

1  17  31.87 

32.05 

8  n  34.0 

35.1 

9.189 

55.91 

110.11 

15  69.42 

1  4.79 

1  16  21.74 

11 

1  21  12.38 

12.62 

+  8  33  34.9 

35.7 

9.195 

+54.86 

+0  64.08 

15  59.14 

1  4.83 

1  20  18.30 

12 

1  24  53.20 

63.30 

8  66  27.3 

27.9 

9.908 

64.50 

0  38.35 

16  68.87 

1  4.87 

1  24  14.85 

13 

1  28  34.34 

34.40 

9  17  10.8 

11.2 

9.999 

64.13 

022.94 

15  58.60 

1  4.92 

128  11.40 

14 

1  32  15.82 

15.84 

9  38  45.1 

45.3 

9.S36 

63.73 

+0  7.87 

15  68.33 

1  4.97 

132   7.95 

15 

1  35  67.65 

67.63 

10    0    9.9 

9.9 

9.950 

53.33 

-0  6.86 

16  68.06 

1  5.02 

136    4.51 

16 

1  39  39.84 

39.78 

+10  2124.8 

24.6 

9.S65 

+59.91 

-021.22 

16  57.80 

1  6.08 

140    1.07 

17 

1  43  22.39 

22.29 

10  42  29.4 

29.0 

9.S81 

68.47 

0  36.22 

15  67.64 

1  6.13 

1  43  67.62 

18 

147    6.32 

6.19 

11    3  23.4 

22.8 

9.997 

59.09 

0  48.84 

16  67.28 

1  6.19 

147  54.17 

19 

1  50  48.65 

48.48 

1124    6.4 

6.6 

9.314 

51.56 

1   2.07 

16  67.03 

1  6.25 

1  51  50.73 

80 

1  64  32.38 

32.18 

1144  38.2 

37.2 

9.331 

61.06 

1  14.89 

16  56.78 

1  5.31 

1  55  47.28 

21 

1  68  16.52 

16.29 

+12   4  68.3 

57.1 

9.348 

+50.58 

-1  27.30 

16  66.63 

1  6.37 

1  69  43.83 

22 

2   2    1.09 

0.83 

12  26   6.4 

6.1 

9.3ee 

60.08 

1  39.28 

16  56.28 

1  6.44 

2   3  40.38 

23 

2   6  46.10 

45.81 

12  45    2.2 

0.8 

9.384 

49.57 

160.81 

16  56.03 

1  6.51 

2   7  36.93 

24 

2   9  31.56 

31.24 

13    4  45.5 

43.9 

9.403 

49.04 

2   1.90 

15  55.78 

1  5.58 

2  1133.48 

25 

2  13  17.48 

17.13 

13  24  15.8 

14.1 

9.493 

48.49 

212.63 

15  55.53 

1  6.66 

2  15  30.04 

26 

2  17    3.88 

3.50 

+13  43  32.9 

31.0 

9.443 

+47.93 

-2  22.69 

16  55.29 

1  6.72 

2  19  26.59 

27 

2  20  50.77 

50.36 

14    2  36.4 

34.4 

9.464 

47.36 

232.36 

16  55.05 

1  5.80 

2  23  23.15 

28 

2  24  38.16 

37.r3 

14  21  26.0 

23.9 

9.486 

46.77 

241.51 

16  64.81 

1  5.88 

2  27  19.70 

29 

2  28  26.07 

25.62 

14  39  61.5 

59.3 

9.506 

46.18 

2  50.16 

16  54.67 

1  6.96 

2  31  16.25 

30 

2  32  14.51 

14.04 

14  68  22.6 

20.2 

9.530 

46.57 

268.27 

16  64.33 

1  6.04 

2  35  12.80 

May    1 

2  36    3.49 

3.00 

+16  16  28.7 

26.3 

9.553 

+44.95 

-3  5.85 

15  64.09 

1  6.12 

2  39   9.36 

2 

2  39  53.02 

62.51 

15  34  19.8 

17.4 

9.576 

44.39 

312.88 

16  63.86 

1  6.20 

2  43    6.91 

3 

2  43  43.11 

42.58 

16  6165.5 

63.0 

9.599 

43.67 

3  19.34 

15  53.61 

1  6.28 

2  47    2.47 

4 

2  47  33.77 

33.22 

16   9  16.6 

13.0 

9.683 

43.01 

325.23 

16  63.38 

1  6.36 

2  50  69.02 

5 

2  61  25.01 

24.44 

16  2619.6 

17.1 

9.647 

49.34 

3  30.55 

16  53.16 

16.44 

2  64  55.58 

6 

2  55  16.84 

16.26 

+16  43    7.3 

4.8 

9.671 

+41.64 

-3  35.28 

15  52.92 

1  6.62 

2  58  62.14 

7 

2  39   9.25 

8.66 

16  69  38.4 

35.9 

».695 

40.95 

3  39.43 

16  52.69 

1  6.60 

3    2  48.69 

8 

3    3    2.24 

1.64 

17  16  62.6 

50.1 

9.790 

40.94 

3  42.99 

16  62.47 

1  6.68 

3   6  46.24 

9 

3   6  55.83 

66.22 

17  31  49.7 

47.2 

9.745 

39.51 

3  46.06 

16  62.26 

1  6.76 

3  10  41.80 

10 

3  10  50.01 

49.39 

17  47  29.2 

26.7 

9.770 

88.78 

3  48.34 

15  52.06 

1  6.84 

3  14  38.36 

11 

3  14  44.78 

44.16 

+18    2  50.9 

48.4 

9.795 

+38.04 

-3  50.13 

16  51.83 

16.92 

3  18  34.91 

12 

3  18  40.13 

39.50 

1817  54.5 

52.1 

9.819 

37.98 

351.34 

16  61.62 

1  7.00 

3  22  31.46 

13 

3  22  36.06 

35.42 

18  32  39.8 

37.4 

9.843 

36.50 

351.96 

15  51.42 

1  7.08 

3  26  28.02 

14 

3  26  32.57 

31.93 

18  47    6.3 

4.0 

9.867 

'    35.71 

352.00 

16  61.22 

1  7.16 

3  30  24.57 

15 

3  30  29.65 

29.01 

19    1  13.8 

11.6 

9.890 

94.99 

361.48 

16  51.02 

1  7.24 

334  21.13 

16 

3  34  27.29 

26.65 

+19  15   2.1 

0.0 

9.913 

+34.11 

-3  60.40 

16  50.83 

1  7.33 

3  38  17.69 

17 

3  38  25.48 

24.84 

+19  28  30.8 

28.7 

9.906 

+33.98 

-3  48.76 

15  50.64 

1  7.4J^ 

3  42  14.24 

NOTB.~For  moan  time  interval  of  somidiamoter  passing  meridian,  subtract  0".18  from  the  sidereal  interval. 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Date. 

Apparent  Right 
Ascension. 

Apparent 
Declkation. 

Hourly 
Motion. 

Equation 

of  Time 

for 

Semi, 
diameter 

Sidereal 
Time  of 
Semld. 
Paasing 
MeridT 

Sidereal 
Time 

of 
Moan 
Noon. 

Mean  Noon. 

App. 
Noon. 

Mean  Noon. 

App. 
Noon. 

Bight 
Asoen. 

Decli- 
nation. 

Biayl7 

h    m     B 
3  38  25.48 

24.84 

O         /        II 

+19  28  30.8 

II 
28.7 

a 
9.936 

/; 
+33.98 

m    8 
-3  48.76 

15  50.64 

m     8 
1  7.41 

h  m    8 
3  42  14.24 

18 

3  42  24.21 

23.58 

19  41  39.7 

37.6 

9.950 

39.45 

3  46.58 

15  50.46 

1  7.49 

3  46  10.79 

19 

3  46  23.48 

82.a5 

19  54  28.5 

26.4 

9.961 

31.61 

3  43.87 

15  50.28 

1  7.57 

3  50   7.35 

20 

3  50  23.28 

22.66 

20    6  56.9 

55.0 

10.003 

30.76 

340.63 

15  50.10 

1  7.65 

3  54    3.90 

21 

3  54  23.60 

22.99 

20  19    4.7 

2.9 

10.094 

99.89 

336.87 

15  49.93 

1  7.73 

3  58   0.46 

22 

3  58  24.44 

23.84 

+20  30  51.7 

49.9 

10.045 

■M9.09 

-3  32.69 

15  49.77 

I  7.80 

4    157.02 

23 

4    2  25.78 

25.19 

20  42  17.5 

15.8 

10.006 

S8.14 

327.80 

15  49.61 

1  7.87 

4    5  53.57 

24 

4    6  27.61 

27.04 

20  53  22.0 

20.4 

10.066 

97.95 

322.52 

15  49.45 

1  7.94 

4    9  50.12 

25 

4  10  29.93 

29.37 

21    4    5.0 

3.5 

10.106 

96.34 

3  16.76 

15  49.29 

1  8.01 

4  13  46.68 

26 

4  14  32.73 

32.19 

21  14  26.2 

24.8 

10.196 

95.49 

310.52 

15  49.13 

1  8.08 

4  17  43.24 

27 

4  18  36.00 

35.46 

+21  24  25.3 

24.0 

10.145 

+94.50 

-3  3.81 

15  48.98 

1  8.15 

4  21  39.80 

28 

4  22  39.72 

39.22 

2134    2.2 

1.0 

10.164 

93.57 

2  56.64 

15  48.84 

1  8.21 

4  25  36.35 

29 

4  26  43.89 

43.41 

21  43  16.8 

15.7 

10.163 

99.63 

2  49.02 

15  48.69 

1  8.27 

4  29  32.90 

30 

4  30  48.51 

48.05 

21  52    8.8 

7.8 

10.901 

91,60 

2  40.97 

15  48.55 

18.33 

4  33  29.46 

31 

4  34  53.57 

53.13 

22    0  38.0 

37.1 

10.919 

90.74 

232.47 

15  48.40 

1  8.39 

4  37  26.02 

Jane  1 

4  38  59.04 

58.63 

+22    8  44.2 

43.4 

10.937 

+10.77 

-223.54 

15  48.26 

1  8.44 

4  41  22.57 

2 

4  43    4.92 

4.54 

22  16  27.3 

26.6 

10.953 

18.80 

214.21 

15  48.12 

1  8.49 

4  45  19.13 

3 

4  47  11.19 

10.83 

22  23  47.2 

46.5 

10.969 

17.83 

2  4.50 

15  47.99 

18.54 

4  49  15.68 

4 

4  51  17.83 

17.50 

22  30  43.6 

43.0 

10.984 

10.85 

1  54.42 

15  47.86 

1  8.59 

4  53  12.24 

5 

4  55  24.83 

24.53 

22  37  16.4 

15.9 

10.999 

15.87 

143.98 

15  47.74 

1  8.64 

4  57    8.80 

6 

4  59  32.17 

31.90 

+22  43  25.5 

25.1 

10.313 

+14.88 

-1  33.20 

15  47.62 

1  8.69 

6    1    5.36 

7 

5    3  39.83 

39.59 

22  49  10.7 

10.4 

10.396 

13.80 

122.10 

15  47.51 

1  8.73 

5   5    1.91, 

8 

5    7  47.79 

47.58 

22  54  31.9 

31.6 

10.337 

19.89 

1  10.69 

15  47.40 

18.77 

6    8  58.47 

9 

51156.03 

55.86 

22  59  29.0 

28.7 

10.348 

11.88 

0  59.00 

1547.29 

1  8.80 

5  12  55.02 

10 

5  16    4.52 

4.38 

23    4    1.9 

1.7 

10.358 

10.87 

0  47.07 

15  47.19 

1  8.83 

5  16  51.58 

11 

5  20  13.23 

13.12 

+23    8  10.5 

10.4 

10.367 

+  9.85 

-0  34.92 

15  47.09 

1  8.86 

5  20  48.14 

12 

524  22.14 

22.07 

23  1 1  54.7 

54.6 

10.374 

8.83 

0  22.57 

15  47.00 

18.88 

5  24  44.70 

13 

5  28  31.22 

31.19 

23  15  14.4 

14.4 

10.381 

7.81 

-0  10.04 

15  46.91 

1  8.90 

52841.25 

14 

5  32  40.45 

40.46 

23  18    9.5 

9.5 

10.387 

6.78 

+0   2.64 

15  46.84 

1  8.92 

5  32  37.81 

15 

5  36  49.80 

49.85 

23  20  39.9 

39.9 

10.399 

6.75 

0  15.43 

15  46.77 

1  8.94 

5  36  34.37 

16 

5  40  59.24 

59.33 

+23  22  45.7 

45.7 

10.395 

+  4.73 

+0  28.31 

15  46.70 

1  8.95 

5  40  30.93 

17 

5  45    8.75 

8.87 

23  24  26.8 

26.8 

10.397 

3.70 

0  41.27 

15  46.63 

1  8.96 

5  44  27.48 ' 

18 

5  49  18.30 

18.45 

23  25  43.1 

43.1 

10.398 

9.67 

0  54.28 

15  46.57 

1  8.97 

6  48  24.04 

19 

5  53  27.87 

28.06 

23  26  34.6 

34.6 

10.399 

1.63 

1    7.29 

15  46.62 

1  8.97 

5  52  20.59 

20 

5  57  37.43 

•37.66 

23  27    1.3 

1.3 

10.398 

+  0.60 

120.29 

15  46.47 

1  8.97 

5  5617.15 

21 

6   146.95 

47.22 

+23  27    3.2 

3.2 

10.395 

-0.43 

+1  33.25 

15  46.42 

1  8.97 

6   0  13.71 

22 

6    5  56.41 

56.72 

23  26  40.3 

40.3 

10.309 

1.46 

1  46.16 

15  46.38 

1  8.97 

6   4  10.26 

23 

610    5.80 

6.14 

23  25  52.6 

52.6 

10.380 

9.50 

158.99 

16  46.34 

1  8.96 

6   8   6.82 

24 

6  14  15.10 

15.48 

23  24  40.2 

40.1 

10.385 

3.53 

211.73 

15  46.31 

1  8.95 

612   3.38 

25 

6  18  24.27 

24.69 

23  23    3.0 

2.9 

10.380 

4.56 

224.35 

15  46.29 

18.93 

615  59.94 

26 

6  22  33.30 

33.76 

+23  21    1.2 

1.0 

10.374 

-5.50 

+2  36.83 

15  46.27 

1  8.91 

6  19  56.50 

27 

6  26  42.17 

42.67 

23  18  34.7 

34.4 

10.366 

6.61 

2  49.14 

15  46.25 

1  8.89 

6  23  53.05 

28 

6  30  50.87 

51.40 

23  15  43.7 

43.3 

10.358 

7.63 

3    1.28 

15  46.22 

18.86 

6  27  49.61 

29 

6  34  59.38 

59.94 

2:)  12  28.2 

27.8 

10.350 

8.65 

313.24 

15  46.20 

1  8.83 

6  31  46.16 

30 

6  39   7.67 

8.27 

23   8  48.3 

47.8 

10.341 

0.66 

3  24.98 

15  46.19 

1  8.80 

6  35  42.72 

31 

6  43  15.73 

16.36 

+23    4  44.1 

43.5 

10.331 

-10.67 

+3  36.49 

15  46.18 

1  8.76 

6  39  39.28. 

32 

6  47  23.55 

24.21 

+23    0  15.6 

14.9 

10.330    -11.67 

+3  47.75 

15  46.17 

1  8.72 

6  43  35.84 

NoTKv— l^ur  moan  time  interval  of  semidiamoter  passing  muridiau,  subtract  O'.IO  from  the  sidereal  InterraL 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Date. 

Apparent  Bight 
Acioenaion. 

Apparent 
DeoUnaUon. 

Hourly 
Motion. 

Equation 

of  Time 

for 

Semi, 
diameter 

Ajptent 

Sidereal 
Time  of 
Semid. 
PaBRing 
Mend. 

Sidereal 
Time 

of 
Mean 
Koon. 

Mean  Noon. 

App. 
Noon. 

Heanl^oon. 

App. 
Noon. 

Right 
A  seen. 

DeoU. 
nation. 

July    1 

h    m     B 
6  4315.73 

16.36 

O         1        II 

+23    4  44.1 

// 
43.5 

B 

10.331 

-10.67 

+3  36.49 

15  46.18 

m   B 
1  8.76 

h  m     8 
6  39  .39.28 

ti 

6  47  23.55 

24.21 

23    0  15.6 

14.9 

10.390 

11.67 

3  47.75 

15  46.17 

1  8.72 

6  43  35.84 

3 

6  5131.10 

31.79 

22  55  23.1 

22.3 

10.309 

19.68 

3  58.74 

15  46.16 

1  8.68 

6  47  32.40 

4 

6  55  38.36 

39.08 

22  50    6.6 

5.7 

10.996 

13.68 

4    9.44 

15  46.16 

1  8.64 

6  51  28.95 

5 

6  59  45.31 

46.06 

22  44  26.3 

25.3 

10.S83 

14.67 

4  19.84 

15  46.17 

1  8.59 

6  55  25.50 

6 

7    3  51.94 

52.72 

+22  38  22.2 

21.0 

10.909 

-16.66 

+4  29.91 

15  46.18 

1  8.54 

6  59  22.06 

7 

7   7  58.22 

59.02 

22  3154.6 

53.3 

10.954 

16.64 

4  39.63 

15  46.19 

1  8.49 

7   3  18.62 

8 

7  12    4.13 

4.96 

22  25   3.6 

2.2 

10.938 

17.61 

4  48.98 

15  46.21 

1  8.44 

7   7  15.18 

9 

7  16    9.65 

10.50 

22  17  49.3 

47.8 

10.391 

18.68 

4  57.95 

15  46.24 

1  8.38 

7  11  11.73 

10 

7  20  14.77 

15.64 

22  10  12.0 

10.3 

10.904 

10.53 

5    6.51 

15  46.27 

1  8.32 

7  15   8.29 

11 

7  24  19.46 

20..35 

+22   2  11.8 

10.0 

10.186 

-90.48 

+5  14.65 

1546.30 

1  8.26 

719    4.84 

12 

7  28  23.71 

24.62 

21  53  48.8 

46.9 

10.167 

31.43 

5  22.34 

1^46.34 

18.20 

7  23    1.40 

13 

7  32  27.48 

28.41 

2145   3.4 

1.4 

10.147 

a3.35 

5  29.56 

15  46.39 

1  8.13 

7  26  57.96 

14 

7  36  30.77 

31.72 

21  36  56.8 

53.6 

10.197 

33.98 

5  36.28 

15  46.44 

1  8.06 

7  30  54.52 

15 

7  40  33.56 

34.52 

2126  26.1 

23.8 

10.105 

94.10 

5  42.51 

15  46.50 

1  7.99 

7  34  51.07 

16 

7  44  35.82 

36.80 

+21  16  34.4 

32.0 

10.063 

-95.10 

+5  48.22 

16  46.67 

1  7.92 

7  38  47.63 

17 

7  48  37.55 

38.54 

21    6  21.1 

18.5 

10.061 

96.00 

5  53.39 

15  46.64 

1  7.84 

7  42  44.18 

18 

7  52  38.74 

39.74 

20  55  46.4 

43.7 

10.038 

36.88 

5  58.02 

15  46.72 

1  7.76 

7  46  40.74 

19 

7  56  39.37 

40.38 

20  44  50.6 

47.8 

10.014 

97.76 

6    2.09 

15  46.80 

1  7.68 

7  50  37.30 

20 

8    0  39.42 

40.44 

20  33  33.8 

30.9 

9.090 

38.69 

6   5.59 

15  46.88 

17.60 

7  54  33.85 

21 

8   4  38.89 

39.92 

+20  2156.4 

53.4 

9.966 

-99.48 

+6   8.51 

15  46.97 

1  7.62 

7  58  30.40 

22 

8    8  37.78 

38.81 

20    9  58.5 

55.4 

9.949 

30.33 

6  10.84 

15  47.06 

17.44 

8    2  26.96 

23 

8  12  36.09 

37.12 

19  57  40.3 

37.1 

9.917 

31.17 

6  12.58 

15  47.15 

1  7.36 

8    6  23.51 

24 

8  16  33.80 

34.83 

19  44  62.2 

58.9 

9.893 

39.00 

6  13.74 

15  47.25 

1  7.28 

8  10  20.07 

25 

8  20  30.91 

31.94 

19  32    4.4 

1.0 

9.868 

39.81 

6  14.30 

15  47.35 

1  7.20 

8  14  16.62 

26 

8  24  27.42 

28.45 

+19  18  47.1 

43.6 

9.843 

-33.69 

+6  14.25 

15  47.45 

1  7.12 

818  13.18 

27 

8  28  23.34 

24.36 

19    5  10.6 

7.0 

9.818 

34.43 

6  13.60 

15  47.56 

1  7.03 

8  22   9.74 

28 

8  32  18.66 

19.68 

hi  i\  15.2 

11.5 

0.793 

35.90 

6  12.36 

15  47.67 

1  6.95 

8  26    6.30 

29 

8  36  13.39 

14.40 

18  36  61.1 

57.3 

9.768 

35.97 

6  10.53 

15  47.78 

16.86 

8  30    2.86 

30 

8  40    7.52 

8.52 

18  22  28.6 

24.7 

9.743 

36.73 

6    8.11 

15  47.90 

16.77 

8  33  59.41 

31 

8  44    1.06 

2.05 

+18    7  38.0 

34.1 

9.710 

-37.48 

46   5.10 

15  48.02 

1  6.68 

8  37  55.96 

Aug.   1 

8  47  54.01 

54.99 

17  52  29.6 

.    25.7 

9.694 

38.92 

6    1.49 

15  48.14 

1  6.60 

8  4152.52 

2 

8  51  46.38 

47.35 

17  36  63.6 

56.7 

9.670 

38.94 

5  57.29 

15  48.27 

1  6.51 

8  45  49.08 

3 

8  55  38.16 

39.11 

17  21  20.3^ 

16.4 

9.645 

39.65 

5  52.52 

15  48.40 

1  6.42 

8  49  45.63 

4 

8  59  29.36 

30.29 

17    5  20.1 

16.2 

9.681 

40.36 

5  47.17 

15  48.53 

1  6.33 

8  53  42.18 

5 

9    3  19.99 

20.90 

+16  48  63.2 

59.3 

9.697 

-41.06 

+5  41.25 

15  48.67 

I  6.25 

8  57  38.73 

6 

9    7  10.04 

10.93 

16  3229.9 

26.0 

0.573 

41.73 

5  34.75 

15  48.81 

1  6.16 

9    135.28 

7 

9  10  59.51 

60.38 

16  15  40.6 

36.7 

9.549 

49.40 

5  27.66 

15  48.95 

16.08 

9    5  31.84 

8 

^14  48.40 
9  18  36.72 

49.25 

15  58  35.5 

31.7 

9.595 

43.06 

5  19.99 

15  49.10 

1  5.99 

9    9  28.39 

9 

37.55 

15  41  15.0 

11.2 

9.501 

43.69 

5  11.75 

15  49.25 

1  5.91 

9  13  24.94 

10 

9  22  24.48 

25.28 

+15  23.39.3 

35.6 

9.478 

-44.30 

+5    2.95 

15  49.41 

1  5.83 

9  17  21.50 

11 

9  26  11.67 

12.44 

15    5  48.8 

45.1 

9.454 

44.91 

4  53.58 

15  49.59 

1  5.74 

9  21  I8.0(> 

12 

9  29  58.30 

59.04 

14  47  43.9 

40.3 

9.431 

45.50 

4  43.65 

15  49.76 

1  5.66 

9  25  14.62 

13 

9  33  44.37 

45.08 

14  29  24.9 

21.4 

9.408 

46.06 

4  33.17 

15  49.94 

1  5.58 

92911.17 

14 

9  37  29.88 

30.56 

14  10  52.0 

48.6 

9.385 

46.65 

4  22.13 

1550.11 

1  5.50 

9  33    7.72 

15 

9  41  14.85 

15.50 

+13  52    5.6 

2.3 

9.369 

-47.91 

+4  10.54 

15  50.30 

1  5.42 

9  37    4.28 

16 

9  44  59.28 

59.90 

+13  33    6.1 

2.9 

9.340 

-47.75 

+3  58.42 

15  50.49 

1  5.35 

9  41    0.83 

NOTB.— For  mean  time  int«rval  of  semidiameter  passing  meridian,  subtract  0M9  from  the  sidoreal  interval. 
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SOLAR  EPHEMERIS,   1885. 


FOB  WASHINGTON  MEAN  AND  AtPAEENT  NOON. 

Date. 

Apparent  Bight 
Ascension. 

Apparent 
Declination. 

Honrly 
notion. 

of  Time 
for 

Semi, 
diametei; 

Siderea] 
Time  of 
Semid. 

Sideraal 
Time 

of 
Mean 
Noon. 

HeanNoon. 

App. 
Noon. 

HeanKoon. 

iSSi 

Right 
Asoen. 

DeoU- 
nation. 

Aug.  16 

h   m    B 
9  44  59.88 

B 

59.90 

O        /        It 

+13  33   6.1 

It 
2.9 

B 

9.340 

// 
-47.75 

m     8 
+  3  58.48 

15  50.49 

m    B 
15.35 

h  m    a 
9  41    0.83 

17 

9  48  43.18 

43.77 

13  13  53.6 

50.5 

9.819 

48.96 

3  45.77 

15  50.68 

1  5.38 

9  44  57.38 

18 

9  58  26.56 

87.11 

18  54  88.6 

86.7 

9.986 

48.80 

3  38.60 

15  50.88 

1  5.81 

9  48  53.93 

19 

9  56    9.43 

9.94 

18  34  51.4 

48.6 

9.977 

49.30 

3  18.91 

15  51.08 

16.14 

9  53  50.49 

80 

9  59  51.79 

58.86 

1814  68.3 

59.7 

9.9S6 

49.79 

3   4.78 

15  51.88 

15.07 

9  56  47.04 

21 

10   3  33.68 

34.11 

+1154  61.5 

59.1 

9.938 

-60.96 

+  8  50.05 

15  51.48 

15.00 

10    0  43.60 

22 

10   7  15.10 

15.49 

11  34  49.5 

47.3 

9.916 

50.73 

8  34.98 

15  51.69 

14.94 

10   4  40.15 

83 

10  10  56.07 

56.48 

11  14  86.5 

84.5 

9.197 

51.18 

8  19.34 

15  51.89 

1  4.87 

10   8  36.71 

84 

10  14  36.60 

36.91 

.  10  53  58.8 

51.0 

9.179 

51.69 

3   3.38 

15  58.10 

14.81 

10  18  33.86 

85 

10  18  16.71 

16.98 

10  33   8.7 

7.1 

9.1d3 

58.05 

146.88 

15  58.31 

14.75 

10  16  89.81 

86 

10  81  56.43 

56.66 

+10  18  14.5 

13.1 

9.147 

-59.47 

+  1  30.04 

15  53.53 

14.69 

10  20  36.36 

87 

10  85  35.77 

35.96 

9  51  10.6 

9.4 

9.133 

58.86 

118.83 

1558.75 

14.63 

10  34  38.91 

88 

10  89  14.76 

14.90 

9  89  57.8 

66.3 

9.117 

53.35 

0  55.87 

15  58.97 

1  4.58 

10  38  19.46 

89 

10  38  53.40 

53.50 

9   8  34.7 

34.1 

9.103 

53.69 

0  37.37 

15  53.19 

14.53 

10  38  16.08 

30 

10  36  31.78 

31.77 

8  47   3.4 

3.1 

9.090 

53.09 

0  19.15 

15  53.41 

1  4.48 

10  36  18.57 

31 

10  40   9.74 

9.74 

+  885  8:1.5 

83.5 

9.078 

-64.33 

+  0   0.68 

1553.63 

14.43 

10  40   9.13 

Sept.  1 

10  43  47.47 

47.48 

8   3  35.4 

35.7 

9.067 

54.67 

-  0  18.80 

15  53.86 

14.39 

10  44   5.67 

8 

10  47  84.93 

84.84 

7  4139.4 

10.0 

9.056 

56.00 

0  37.30 

15  54.08 

14.35 

10  48   3.33 

3 

10  51    8.14 

8.00 

7  19  35.9 

36.8 

9.045 

55.30 

0  56.63 

15  54.31 

14.31 

10  51  58.78 

4 

10  54  39.18 

38.93 

6  57  85.1 

86.3 

9.036 

55.60 

1  16.19 

15  54.54 

14.37 

10  55  55.33 

5 

10  58  15.88 

15.64 

+  6  35   7.4 

8.9 

9.097 

-65.68 

-  135.97 

16  54.78 

14.33 

10  59  51.88 

6 

11    158.44 

58.15 

6  18  43.1 

44.9 

9.010 

56.14 

155.96 

15  55.08 

14.80 

11    348.44 

7 

11    588.88 

88.48 

5  50  18.6 

14.7 

9.019 

56.30 

8  16.14 

15  55.37 

1  4.17 

11    7  44.99 

8 

11    9   5.08 

4.63 

5  87  36.3 

38.7 

0.006 

56.63 

8  36.49 

15  55.51 

14.15 

11  11  41.54 

9 

1118  41.06 

40.68 

5   4  54.4 

67.8 

8.999 

56.85 

3  56.99 

15  55.76 

14.13 

1115  38.09 

10 

11  16  16.96 

16.47 

+  4  48    7.3 

10.5 

8.993 

-57.66 

-  3  17.64 

15  56.01 

1  4.11 

1119  34.64 

li 

11  19  58.74 

58.80 

4  19  15.4 

18.9 

8.968 

57.96 

3  38.41 

15  56.37 

14.09 

1133  31.19 

18 

1183  88.40 

87.81 

3  56  19.0 

88.9 

8.984 

57.44 

3  59.89 

15  56.53 

14.08 

11  37  37.74 

13 

1187   3.97 

3.38 

3  33  18.4 

88.6 

84)60 

57.60 

4  80.87 

15  56.79 

14.07 

11  31  34.39 

14 

1130  39.46 

38.76 

3  10  13.9 

18.5 

6.978 

57.76 

4  41.33 

15  57.05 

14.06 

113580.85 

15 

1134  14.89 

14.14 

+  8  47   6.0 

19.9 

8.976 

-57.00 

-  6  3.44 

15  57.38 

14.06 

113917.41 

16 

11  37  50.87 

49.47 

3  83  55.0 

60.3 

8.975 

68.03 

5  83.60 

15  57.59 

14.06 

1 1  43  13.96 

17 

114185.64 

84.78 

8   041.8 

46.8 

8.974 

58n3 

5  44.78 

15  57.86 

14.06 

1147  10.51 

18 

1145    1.01 

0.10 

137  84.9 

30.8 

8.974. 

58.93 

6   5.97 

15  58.13 

14.06 

1151    7.06 

19 

1148  36.39 

35.43 

114    6.4 

18.7 

8.975 

56.30 

6  87.13 

15  58.40 

14.07 

1155   3.61 

80 

1158  11.88 

10.81 

+  0  50  46.8 

58.9 

8.978 

-58.37 

-  6  48.85 

15  58.67 

1  4.08 

1159   0.16 

81 

1155  47.31 

46.84 

0  87  84.5 

31.5 

8.981 

58.43 

7   9.30 

15  58.95 

14.09 

18   3  56.71 

82 

11  59  88.89 

81.77 

+  04    1.6 

9.0 

8.985 

58.48 

7  30.88 

15  59.83 

1  4.10 

18   6  53.87 

83 

18    8  58.58 

57.41 

-  0  19  88.1 

14.4 

8.990 

58.50 

7  51.13 

15  59.49 

14.13 

;|9  10  49.83 

84 

18   6  34.41 

33.19 

0  48  46.8 

38.8 

8.996 

58.59 

811.85 

15  59.76 

14.15 

18  14  46.37 

85 

18  10  10.40 

9.13 

-  1    6  10.5 

8.1 

9.004 

-68.58 

-  8  38.40 

16   0.04 

14.18 

18  18  48.98 

86 

1813  46.58 

45.85 

1  89  34.7 

86.0 

9.019 

58.50 

8  58.77 

16   0.31 

14.31 

13  88  39.47 

87 

18  17  88.97 

81.59 

1  58  58.4 

49.4 

9.091 

58.47 

9  18.93 

16   0.58 

14.84 

13  86  36.08 

88 

18  80  59.59 

58.16 

8  16  81.8 

11.9 

9.031 

58.43 

9  33.86 

16   0.85 

14.37 

13  30  38.57 

89 

18  84  36.47 

34.98 

8  39  48.9 

33.3 

0.043 

58.38 

9  58.53 

16    1.18 

14.31 

18  34  39.13 

30 

18  88  13.68 

18.08 

-  3   8  63.1 

53.8 

9.055 

-58.30 

-10  11.93 

16    1.39 

14.35 

13  38  35.68 

31 

18  31.51.09 

49.49 

-  3  86  81.4 

11.8 

9.068 

-58.99 

-10  31.08 

16    1.66 

14.39 

13  48  33.83 

NoTiw— For  mean  time  interval  of  semidiameter  passing  meridian,  auhtraot  O'.IO  firom  the  sidereal  intervaL 
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FOE  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Date. 

Appaient  Bight 
Aacensioii. 

Apparent 
BeoDnation. 

Hourly 
Motion. 

Equation 

of  Time 

for 

Semi. 

Sidereal 
Tim©  of 
Semid. 
Piuuting 
Mecid. 

Sidereal 
Time 

of 
Hean 
li^oon. 

MewiNoom. 

App. 
Koon. 

Mean  Noon. 

App. 
Koon. 

Right 
Aaoen. 

DecU- 
nation. 

Oot.     1 

h    m    8 
12  3151.09 

B 

49.49 

O         /        II 

-3  26  21.4 

11.2 

s 

9.068 

-58.99 

m     8 
-10  31.02 

16    1.66 

m   8 
1  4.39 

h  m     8 
12  42  22.23 

2 

12  35  28.86 

27.22 

3  49  37.5 

27.0 

0.08S 

58.12 

10  49.79 

16    1.93 

1  4.43 

12  46  18.78 

3 

12  39   6.98 

5.2t) 

4  12  51.1 

40.3 

9.0M 

58.00 

11    8.22 

16   2.20 

14.48 

12  50  15.33 

4 

12  42  45.47 

43.73 

4  35  61.8 

50.7 

9.111 

57.87 

1126.28 

16   2.47 

14.53 

1254  11.88 

5 

12  46  24.34 

22.55 

4  58  69.1 

57.8 

9.197 

57.73 

1143.95 

16   2.74 

1  4.59 

12  58    8.44 

6 

12  50    3.59 

1.75 

-  5  22 12.8 

1.3 

9.143 

-67.56 

-12    1.25 

16   3.01 

1  4.65 

13   2   4.99 

7 

12  53  43.24 

41.36 

5  45  12.4 

0.7 

9.1«] 

57.30 

12  18.15 

16   3.29 

1  4.71 

13    6    1.54 

8 

12  57  23.31 

21.39 

6   7  67.6 

55.7 

9.179 

57  J» 

12  34.63 

16   3.56 

I  4.77 

13    9  58.09 

9 

13    1    3.84 

1.87 

6  30  57.9 

45.8 

9.196 

56.99 

12  50.66 

16   3.84 

1  4.84 

13  13  54.64 

10 

13    4  44.83 

42.81 

6  53  43.1 

30.8 

9.918 

66.77 

13   6.23 

16   4.12 

14.91 

13  17  51.20 

11 

13   8  26.29 

24.23 

-  7  16  22.7 

10.2 

9.938 

-56.59 

-13  21.32 

16   4.40 

14.98 

13  2147.75 

12 

13  12   8.24 

6.14 

7  38  56.3 

43.6 

9.959 

56.96 

13  36.91 

16   4.68 

1  5.06 

13  25  44.30 

13 

13  15  50.69 

48.55 

8    123.4 

10.6 

9.281 

55.99 

13  50.02 

16    4.96 

1  5.14 

13  29  40.85 

14 

13  19  33.66 

31.48 

8  23  43.8 

30.8 

9.303 

55.70 

14    3.60 

16    5.24 

15.22 

13  33  37.41 

15 

13  23  17.17 

14.95 

8  45  57.1 

44.0 

9.389 

65.39 

14  16.66 

16   5.52 

1  5.30 

13  37  33.96 

16 

13  26  61.23 

58.97 

-  9    7  62.8 

49.6 

9.348 

-65.06 

-14  29.15 

16   5.80 

15.38 

13  41  30.51 

17 

13  :M  45.86 

43.56 

9  29  60.5 

47.2 

9.379 

64.79 

14  41.08 

16   6.08 

1  5.47 

13  45  27.06 

18 

13  34  31.08 

28.74 

9  51  49.9 

36.5 

9.397 

54.37 

14  52.41 

16   6.36 

1  5.56 

13  49  23.62 

19 

13.38  16.91 

14.54 

10  13  30.6 

17.1 

9.493 

64.00 

15    3.14 

16   6.63 

1  5.65 

13  53  20.17 

*    20 

13  42   3.36 

0.96 

10  34  62.2 

48.6 

9.449 

63.69 

15  13.25 

16   6.91 

1  5.74 

13  57  16.72 

21 

13  45  50.45 

48.02 

-10  56  24.4 

10.8 

9.476 

-63.92 

-15  22.72 

16   7.18 

1  5.84 

14    1  13.27 

22 

13  49  38.20 

35.74 

U  17  36.7 

23.0 

9.504 

59.80 

15  31.54 

16   7.45 

15.94 

14    5   9.83 

23 

13  53  26.64 

24.15 

1138  38.7 

25.0 

9.539 

69.36 

15  39.69 

16    7.71 

1  6.04 

14    9   6..38 

24 

13  57  15.77 

13.26 

1159  30.1 

16.4 

9.509 

51.91 

16  47.11 

16    7.98 

1  6.14 

14  13    2.94 

25 

14    1    5.63 

3.09 

12  19  70.5 

56.8 

9.503 

51.45 

15  53.79 

16   8.24 

1  6.25 

14  16  59.49 

26 

14    4  56.22 

53.66 

-12  40  39.5 

25.8 

9.694 

-^.96 

-15  59.76 

16   8.49 

1  6.35 

14  20  56.04 

27 

14    8  47.57 

44.99 

13    0  56.7 

43.1 

9.655 

60.46 

16    4.97 

16   8.74 

1  6.46 

14  24  52.59 

28 

14  12  39.68 

37,08 

13  20  61.8 

48.3 

9.687 

49.05 

16    9.42 

16   8.99 

1  6.57 

14  28  49.14 

29 

14  16  32.57 

29.95 

13  40  54.4 

41.0 

9.790 

49.43 

16  13.09 

16   9.24 

1  6.68 

14  32  45.70 

30 

14  20  26.25 

23.61 

14    0  34.0 

20.7 

9.753 

48.87 

16  15.97 

16   9.49 

16.79 

14  36  42.26 

31 

14  24  20.74 

18.08 

-14  19  60.1 

46.9 

9.787 

-48.31 

-16  18.04 

16   9.73 

1  6.90 

14  40  38.81 

Nor.   1 

14  28  16.05 

13.38 

14  38  72.5 

59.4 

9.891 

47.79 

16  19.30 

♦6   9.97 

1  7.01 

14  44  35.36 

2 

14  32  12.18 

9.50 

14  57  70.8 

57.9 

9.856 

47.13 

16  19.74 

16  10.21 

1  7.13 

14  48  31.91 

3 

14  36    9.14 

6.45 

15  16  54.5 

41.8 

9.890 

46.51 

16  19.35 

16  10.45 

1  7.25 

14  52  28.47 

4 

14  40    6.93 

4.23 

15  35  23.2 

10.7 

9.995 

45.87 

16  18.12 

16  10.69 

1  7.37 

14  56  25.03 

5 

14  44    5.56 

2.86 

-15  53  36.5 

24.2 

9.960 

-45.99 

-16  16.05 

16  10.93 

1  7.49 

15   0  21.58 

6 

14  48    5.03 

2.33 

16  1133.9 

21.8 

9.995 

44.55 

16  13.14 

16  11.16 

1  7.61 

15   4  18.13 

7 

14  52    5.34 

2.64 

16  29  15.1 

3.3 

10.030 

43.87 

16    9.40 

16  11. .39 

1  7.73 

15   8  14.69 

8 

14  56    6.49 

3.79 

16  46  39.6 

28.1 

10.065 

43.17 

16   4.81 

16  11.62 

17.85 

15  12  11.24 

9 

15    0    8.48 

5.79 

17    3  46.9 

35.7 

10.100 

49.44 

15  59.38 

16  11.85 

1  7.97 

15  16    7.80 

10 

15    4  11.32 

8.63 

-17  20  36.8 

25.8 

10.135 

-41.71 

-15  53.11 

16  12.08 

1  8.09 

15  20    4.36 

11 

15    8  14.98 

12.31 

17  36  68.8 

58.1 

10.170 

40.96 

15  46.01 

16  12.31 

1  8.21 

15  24    0.91 

12 

15  12  19.48 

16.82 

17  53  22.4 

12.0 

10.904 

40.18 

15  :w.07 

16  12.53 

1  8.33 

15  27  57.46 

13 

15  16  24.81 

22.16 

18    9  17.3 

7.2 

10.939 

39.39 

15  29.30 

16  12.75 

1  8.45 

15  3154.01 

14 

15  20  30.97 

28.34 

18  24  53.0 

43.2 

10.974 

38.58 

15  19.70 

16  12.97 

1  8.57 

15  35  50.57 

15 

15  24  37.96 

35.35 

-18  39  69.2 

59.7 

10.308 

-37.75 

-15   9.28 

1613.19 

1  8.68 

15  39  47.13 

16 

15  28  45.76 

43.18 

-18  54  65.5 

56.3 

10.349 

-36.99 

-14  58.04 

16  13.41 

1  8.79 

15  43  43.68 

NOTB.— For  mean  time  interval  of  semidiameter  passing  meridianf  subtract  0M8  fhun  the  sidereal  interval. 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Date. 

Apparent  Right 
Aacenaion. 

Apparent 
Decimation. 

Hourly 
MoUon. 

of  Time 
for 

Semi- 
diameter 

at 
Apparent 

Noon. 

Sideroa] 
Time  of 
Semid. 
Paasing 
Merid. 

Sidereal 
Time 

of 
Moan 
Noon. 

Mean  Noon. 

App. 
Noon. 

Mean  Noon. 

App. 
Noon. 

Right 
Aacen. 

Decli- 
nation. 

Nov.  16 

h    m     fl 
15  28  46.76 

43*18 

O         /         II 

-18  54  65.5 

It 
66.3 

B 

10.343 

/; 

-36.99 

m     8 
-14  58.04 

1     II 
16  13.41 

m    B 
1    8.79 

h  m     B 
15  43  4.3.68 

17 

15  32  54.37 

51.82 

19   9  41.5 

32.6 

10.376 

36.07 

14  45.98 

16  13.62 

1    8.91 

16  47  40.24 

18 

15  37    3.80 

1.28 

19  2:)  56.8 

48.3 

10.410 

35.90 

14  33.12 

16  13.82 

1    9.02 

16  51  36.79  ! 

19 

15  41  14.04 

11.55 

19  37  51.0 

42.8 

10.444 

34.39 

14  19.44 

16  14.01 

I    9.14 

16  56  3.3.35 

20 

15  45  25.09 

22.63 

19  512:).8 

16.0 

10.477 

33.49 

14    4.96 

16  14.21 

1    9.25 

15  59  29.90 

21 

15  49  36.93 

34.51 

-20    4  34  9 

27.4 

10.510 

-39.50 

-13  49.68 

16  14.40 

1    9.36 

16    3  26.46 

2t2 

15  53  49.57 

47.19 

20  17  2.3.9 

16.8 

10.543 

31.57 

13  33.60 

16  I4..59 

I    9.47 

16   7  2:J.01 

23 

15  58    2.99 

0.05 

20  29  50.4 

43.6 

10.576 

30.63 

13  16.73 

16  14.77 

1    9.58 

16  11  19.66; 

24 

16   2  17.19 

14.90 

20  4154.1 

47.7 

10.608 

99.67 

12  59.09 

16  14.95 

1    9.69 

16  15  16.12 

25 

16    6  32.16 

29.92 

20  53  34.7 

28.6 

10.640 

98.70 

12  40.68 

16  15.12 

1    9.80 

16  19  12.68 

26 

16  10  47.88 

45.69 

-21    4  51.9 

46.2 

10.671 

-97.79 

-12  21.50 

16  15.28 

1    9.90 

16  23    9.23 

27 

16  15    4.35 

2.21 

21  15  4.5.3 

39.9 

10.701 

96.73 

12    1.60 

16  15.44 

1  10.00 

16  27   5.79 

28 

16  19  21.54 

19.45 

21  26  14.6 

9.6 

10.731 

95.79 

1140.97 

16  15.60 

1  10.09 

16  31    2.34; 

29 

16  23  39.44 

37.41 

21  36  19.6 

14.9 

10.760 

94.69 

11  19.63 

16  1.5.75 

1  10.18 

16  34  58.90 

30 

16  27  68.04 

56.07 

21  45  59.9 

65.6 

10.780 

93.66 

10  57.00 

16  15.90 

1  10.27 

16  38  55.46 

Dec.    1 

16  32  17.30 

15.39 

-21  55  15.2 

11.3 

10.816 

-99.69 

-10  34.88 

16  16.04 

110.36 

16  42  52.01 

2 

16  36  37.22 

35.37 

22    4    6.3 

1.7 

10.849 

91.56 

10  11.52 

16  16.18 

1  10.44 

16  46  48.67 

3 

16  40  67.75 

55.97 

22  12  29.8 

26.5 

10.867 

90.40 

9  47.54 

16  16.32 

1  10.52 

16  60  45.13, 

4 

16  45  18.88 

17.17 

22  20  28.6 

25.6 

10.899 

10.41 

9  22.97 

16  16.45 

1  10.69 

16  54  41.68  j 

5 

16  49  40.57 

38.93 

22  27  61.4 

58.7 

10.015 

18.39 

8  67.84 

16  16.58 

1  10.66 

16  68  38.94 

6 

16  54    2.80 

1.23 

-22  35    7.9 

6.5 

10.936 

-17.9a 

-8  32.16 

16  16.71 

1  10.73 

17   2  34.80, 

7 

16  58  25.54 

24.05 

22  41  47.8 

45.6 

10.956 

16.10 

8    6.96 

16  16.84 

110.80 

17   6  31.36  1 

8 

17    2  48.75 

47.35 

22  47  61.0 

69.0 

10.076 

14.09 

7  39.30 

16  16.96 

1  10.86 

17  10  27.91  ! 

9 

17    7  12.40 

11.08 

22  53  47.3 

45.6 

10.994 

13.86 

7  12.20 

16  17.07 

1  10.92 

17  14  24.47 

10 

17  1136.47 

35.22 

22  69    6.6 

6.0 

11.010 

19.73 

6  44.69 

16  17.18 

110.98 

17  18  21.02 

11 

17  15  60.90 

69.74 

-23    3  58.3 

67.0 

11.095 

-11.59 

-  6  16.80 

16  17.29 

1  11.03 

17  22  17.58 

12 

17  20  25.67 

24.60 

23   8  22.6 

21.5 

11.030 

10.45 

6  48.58 

16  17.39 

I  11.07 

1726  14.14 

13 

17  24  50.75 

49.76 

23  12  19.4 

18.4 

11.050 

9.30 

5  20.06 

16  17.49 

1  11.12 

17  30  10.70 

14 

172916.11 

15.21 

23  15  48.4 

47.6 

11.061 

8.13 

4  51.24 

16  17.59 

1  11.16 

17  34    7.26 

15 

17  33  41.71 

40.90 

23  18  49.5 

48.9 

11.071 

6.96 

4  22.18 

16  17.68 

111.19 

17  38    3.81 

16 

17  38   7.52 

6.80 

-2:5  21  22.6 

22.1 

11.079 

-5.79 

-  3  52.92 

16  17.77 

111.22 

17  42    0.37 

17 

17  42  33.51 

32.88 

23  23  27.6 

27.3 

11.086 

4.69 

3  23.49 

16  17.85 

1  11.24 

17  45  66.93 

18 

17  46  59.64 

59.10 

23  25    4.5 

4.3 

11.099 

3.45 

2  53.89 

16  17.92 

1  11.26 

17  49  63.48 

19 

17  51  25.90 

25.45 

23  26  13.2 

13.1 

11.096 

9.97 

2  24.18 

16  17.99 

1  11.28 

17  63  50.04 

20 

17  55  52.24 

61.88 

23  26  53.6 

5:^.6 

11.096 

-  1.09 

1  54.39 

16  18.05 

1  11.29 

17  57  46.60! 

21 

18   0  18.62 

18.35 

-23  27    5.7 

5.7 

11.100 

+  0.08 

-  1  24.55 

16  18.11 

1  11.30 

18    143.15 

22 

18    4  45.02 

44.85 

23  26  49.6 

49.6 

11.101 

1.96 

0  54.69 

16  18.17 

1  1130 

18    5  39.71 

23 

18    9  11.44 

11.36 

23  26    5.2 

6.2 

11.100 

9.44 

-  0  24.82 

16  18.21 

1  11.30 

18   9  36.26 

24 

18  13  37.85 

37.86 

23  24  52.5 

52.5 

11.098 

3.69 

+  0    5.04 

16  18.25 

1  11.29 

18  13  32.82 

25 

18  18   4.19 

4.29 

23  23  11.5 

11.5 

11.005 

4.80 

0  34.83 

16  18.28 

1  11.28 

18  17  29.38  . 

r 

26 

18  22  30.42 

30.62 

-2:J2I    2.3 

2.2 

11.09! 

+  5.97 

+  1    4.50 

16  18.30 

1  11.26 

18  2125.94 

27 

18  26  56.52 

56.81 

23  18  25.0 

24.8 

11.085 

7.14 

1  34.05 

16  18.32 

1  11.23 

18  25  22.60 

28 

18  3122.47 

22.85 

23  15  19.6 

19.3 

11.077 

8.30 

2    3.46 

16  18.34 

1  11.20 

18  29  19.06 

29 

18  35  48.2:} 

48.70 

23  1 1  46.2 

45.8 

11.068 

0.46 

2  32.68 

16  18.35 

1  11.17 

18  33  15.61 

30 

18  40  13.77 

14.33 

23    7  44.9 

44.4 

11.058 

10.63 

3    1.67 

16  18.36 

1  11.14 

18  37  12.16 

31 

18  44  39.05 

39.70 

-23    3  15.9 

15.3 

11.046 

+ii.n 

+  3  30.41 

16  18.36 

1  11.10 

18  41    8.72 

32 

18  49    4.04 

4.77 

-22  58  19.3 

18.6 

11.034 

419.93 

+  3  58.84 

16  18.35 

1  11.06 

18  46   6.28 1 

Non.— For  mean  time  interval  of  Bomidiamoter  passing  meridian,  subtract  0".19  from  the  sidereal  intorvaL 
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AT  TRANSIT  OF  MOON'S  CENTRE  OVER  THE  BIERIDIAN  OF  WASHINGTON. 

Dote. 

lieanTlme 

of 

Truflit 

Diff-for 
IHoar 

of 
Long. 

Kight 

AsoeDHion 

of 

Centre. 

Difllfor 
IHonr 

of 
Long. 

of 
Centre. 

DifCfoT 
IHonr 

of 
Long. 

Sid- Time 
ofSemid. 
PMsing 
lieridiim. 

Semi- 
diameter. 

Horizontal 
Parallax. 

S2£l! 

Jan.   0 

h    m 
12    1.45 

m 
9.610 

h   m     e 
6  4531.64 

B 

166.96 

O       t       It 

+18    129.6 

n 
-189.0 

r3.7l 

/     // 
16  44.8 

/     If 
61  81 .3 

I.  II. 

S. 

1 

13    3.12 

9.517 

751  18.85 

161.39 

16  819.0 

-377.1 

72.41 

16  38.6 

60  58.6 

11. 

S. 

2 

14    1.91 

9.377 

8.5412.29 

159.88 

13  6  19.2 

-583.6 

70.45 

16  27.4 

60  17.8 

II. 

s. 

3 

14  57.15 

9.998 

9  53  32.32 

143.87 

9  17  0.5 

-613.7 

68.33 

16  12.7 

59  88.7 

II. 

s. 

4 

15  48.97 

9.096 

104926.51 

135.99 

5  211.4 

H»9.6 

66.40 

15  56.1 

58  88.4 

II. 

s. 

5 

16  37.98 

1.094 

114231.40 

199.83 

+  04023.0 

-650.4 

64.90 

15  39.6 

57  81.8 

II. 

s. 

G 

17  24.97 

1.998 

123335.42 

195.85 

-  3  34  2.9 

-617.3 

63.90 

15  24.3 

5686.7 

II. 

s. 

7 

Id  10.7? 

1.604 

13  23  28.64 

193.81 

-7  3018.0 

-560.5 

63.37 

15  11.1 

65  37.1 

II. 

s. 

8 

18  56.10 

1.888 

14  1251.63 

193.43 

-10  59  58.5 

-485.1 

63.25 

15   0.5 

54  68.0 

II. 

s. 

9 

19  41.54 

1.901 

15  221.90 

194.95 

-13  56  8.3 

-303.3 

63.42 

14  52.6 

54  89.0 

II. 

s. 

10 

20  27.46 

1.096 

155221.30 

195.76 

-161243.6 

-987.4 

63.76 

14  47.4 

64   9.9 

II. 

s. 

11 

21  14.03 

1.053 

164255.49 

187.38 

-17  44  28.1 

-100.6 

64.11 

14  44.6 

53  69.8 

II. 

s. 

12 

22    1.18 

1.973 

17  34  12.72 

198.61 

-182711.5 

-43.1 

64.35 

14  44.1 

53  58.0 

II. 

s. 

13 

22  48.66 

1.961 

182546.10 

199.03 

-181824.7 

+  87.1 

64.41 

14  45.5 

54    3.1 

II. 

s. 

14 

23  36.14 

1.973 

19  17  18.91 

198.56 

-17  17  54.5 

914.5 

64.25 

14  48.5 

64  14.1 

II. 

s. 

16 

0  23.27 

1.953 

20  831.38 

197.38 

-1528  0.4 

+333.0 

63.94 

14  52.8 

54  30.0 

I. 

s. 

17 

1    9.87 

1.930 

20  5911.43 

195.94 

-12  5:}  29.0 

436.7 

63.58 

14  58.3 

54  50.8 

I. 

s. 

18 

1  55  93 

1.910 

21  49  18.83 

194.77 

-  9  41    7.5 

581.5 

6.3.32 

15   4.9 

6614.5 

I. 

s. 

19 

2  41.66 

1.904 

22  39  6.93 

194.« 

-  55910.2 

584.4 

63.29 

15  12.7 

55  48.9 

I. 

s. 

220 

3  27.50 

1.090 

2329    1.54 

195.38 

-  15655.4 

693.7 

63.60 

15  21.5 

66  15.8 

I. 

s. 

21 

4  14.05 

L964 

01938.84 

198.09 

+  21520.4 

+633.9 

64.35 

1531.6 

66  61.8 

I, 

s. 

22 

5    2.03 

9.039 

1  1141.70 

139.59 

626  9.9 

614.7 

65.56 

15  42.5 

57  38.4 

I. 

s. 

23 

5  52.16 

9.144 

2  5  54.74 

138.83 

102223.1 

560.0 

67.17 

15  54.3 

58  16.6 

I. 

s. 

24 

6  4.5.09 

9.970 

3  255.88 

146.41 

1348  45.0 

464.7 

69.02 

16   6.0 

58  58.8 

I. 

s. 

25 

7  41.14 

9.399 

4   3  4.37 

154.19 

162812.6 

385.4 

70.87 

16  17.7 

59  41.5 

I. 

s. 

20 

8  40.05 

9.503 

5  6  5.24 

160.48 

+18  3  39.9 

+146.1 

72.31 

16  27.2 

60  16.4 

I. 

s. 

27 

9  40.88 

9.554 

6  11    1.44 

163.55 

182138.3 

-58.6 

72.95 

16  33.5 

60  39.6 

I. 

N.S. 

28 

10  42.11 

9.535 

71621.66 

169.49 

171647.0 

HW3.3 

72.64 

16  35.5 

60  47.1 

I. 

N.S. 

29 

11  42.11 

9.456 

82028.55 

157.69 

14  54  41.3 

-440.4 

71.47 

16  32.6 

60  36.4 

I. 

N.S. 

30 

12  39.71 

9.340 

922  10.12 

150.63 

113044.2 

-670.3 

69.81 

16  24.9 

60    8.0 

II. 

s. 

31 

13  34.37 

9.916 

10  20  55.47 

143.19 

+  725  44.7 

-645.6 

68.02 

16  13.1 

59  81.9 

II. 

s. 

Feb.    1 

14  26.20 

9.107 

11  1650.57 

136.60 

+  3    1    5.0 

-669.9 

66.43 

15  58.8 

68  38.8 

II. 

s. 

2 

15  15.69 

9.099 

12  1024.57 

131.51 

-  1  24  35.6 

-459.3 

65.20 

15  43.3 

57  35.5 

II. 

s. 

3 

16    3.48 

1.965 

13  2  16.55 

198.11 

-  536  33.3 

-609.9 

64.39 

15  28.2 

56  39.9 

11- 

s. 

4 

16  50.24 

1.935 

13  5237.75 

196.99 

-  92344.8 

-589.7 

63.97 

15  14.6 

65  49.8 

11. 

8. 

5 

17  36.55 

1.997 

14  4328.85 

195.79 

-1237  57.1 

-438.7 

63.86 

15   3.2 

55   8.1 

II. 

s. 

r> 

18  22.85 

1.933 

153351.14 

196.90 

-151254.5 

-333.0 

63.97 

14  54.6 

54  36.6 

II. 

s. 

7 

19    9.43 

1.949 

16  24  30.18 

197.10 

-17   341.8 

-918.3 

64.18 

14  49.4 

54  15.9 

11. 

s. 

8 

19  56.40 

1.965 

17  14  32.33 

198.04 

-18   6  31.3 

-94.6 

64.38 

14  46.4 

54    6.8 

11. 

s. 

9 

20  43.69 

1.975 

18  6  54.03 

198.68 

-18  18  49.9 

+  33.6 

64.47 

14  46.4 

."M    6.5 

II. 

s. 

10 

21  31.12 

1.976 

185821.50 

198.77 

-17  39  38.6 

+169.0 

64.42 

14  49.0 

54  15.9 

II.N.S. 

II 

22  18.48 

1.968 

19  49  50.24 

198.30 

-16  9  56.2 

985J9 

64.2:) 

14  53.6 

54  38.7 

II.N.S. 

12 

2:«    5.57 

1.955 

2041    0.17 

197.50 

-13  52  55.2 

397.6 

63  97 

14  59.7 

54  55.1 

II.N.S. 

13 

23  52.34 

1.949 

213150.13 

196.71 

-1054   4.1 

493.5 

63.74 

15    6.9 

55  81.8 

II.N.S. 

15 

0  :W.86 

1.937 

222225.65 

196.36 

-  720  58.4 

+567.9 

63.65 

15  14.8 

55  50.6 

I. 

sj 

25 
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AT  TRANSIT  OF  MOON'S  CENTRE  OVER  THE  BiERIDIAN  OP  WASHmOTON. 

DKto. 

ACeiaTime 
of 

Tiansit. 

Dlfltfor 
IHoar 

of 
Long. 

Right 
Asoeniiion 

Centre. 

IMftfor 
Long. 

Geocentric 

Declination 

of 

Centre. 

Diftfor 
IHonr 

of 
Long. 

Sid.Time 
ofSemid. 
Passing 

Geocentric 

Semi, 
diameter. 

Horixontal 
Ptfrallaz. 

SSK 

h    m 

m 

h  m    8 

8 

O         /         H 

// 

8 

/     // 

/     » 

Feb.  15 

0  38.86 

1.W7 

222225.65 

196.36 

-720  58.4 

+567.9 

63.65 

15  14.8 

55  50.6 

L          S. 

16 

1  25.40 

1.945 

2313  2.62 

196.88 

-323  3.9 

617.1 

63.81 

15  22.9 

56  20.5 

L          S. 

17 

2  12.39 

1.974 

0  4   6.10 

198.69 

+  04844.1 

636.7 

64.31 

15  31.3 

56  51.1 

I.          S. 

18 

3    0.34 

9.(M 

056   7.74 

131.74 

5    151.1 

094.0 

65.18 

15  39.5 

67  21.6 

I.          S. 

19 

3  49.83 

9.108 

14941.76 

136.30 

9  311.8 

576.3 

66.38 

15  47.6 

57  51.2 

1.          S. 

90 

4  41.37 

9.196 

24518.99 

141.04 

•1-12  37  59.4 

+491.0 

67.85 

15  55.5 

58  20.2 

I.          S. 

2\ 

5  35.27 

9.996 

34318.45 

148.00 

153055.9 

367.5 

69.37 

16    3.1 

58  48^ 

I.          S. 

22 

6  31.49 

9.385 

4  43  37.68 

153.38 

1727  19.9 

900.9 

70.67 

16   9.9 

59*13.1 

I.          S.I 

23 

7  29.52 

9.443 

54545.56 

156.86 

1814  55.8 

+  95.7 

71.47 

16  15.6 

59  34.0 

1.           S.I 

24 

8  28.40 

9.454 

64844.00 

.157.60 

17  46  44.1 

-166.5 

71.56 

16  19.4 

59  47.8 

I.      N.S. 

25 

9  26.93 

9.416 

75121.99 

155.90 

-1-16   3  20.3 

-346.6 

70.95 

16  20.5 

59  52.0 

1.      N.S. 

26 

10  24.07 

9.341 

85236.46 

150.70 

13  1331.9 

-496.0 

69.82 

16  18.5 

59  44.7 

I.      N.  S.I 

27 

11  19.18 

9.9S0 

9  5148.49 

145.91 

9  3237.2 

-600.8 

68.44 

16  13.2 

59  25.0 

I.      N.S. 

28 

12  12.07 

9160 

10  48  47.60 

130.80 

5  1924.2 

HS50.1 

67.09 

16    4.6 

58  5.3.5 

1.      N.S. 

Blar.  1 

13    2.96 

9.084 

1143  45.79 

135.99 

+  053   2.7 

-667.5 

65.96 

15  53.5 

58  12.8 

11/     S. 

2 

13  52.25 

9.098 

1237   8.08 

131.84 

-  329  7.4 

-637.5 

05.13 

15  40.8 

57  26.1 

II.      S. 

3 

14  40.44 

1.091 

1329  23.65 

199.65 

-  73244.9 

-575.9 

64.63 

15  27.7 

56  38.2 

II.      S. 

4 

15  27.97 

1.979 

14  21    0.00 

198.59 

-11    6  38.9 

-400.1 

64.42 

15  15.5 

55  53.2 

II.      S. 

5 

16  15.22 

1.966 

151219.12 

198.16 

-14   2  31.8 

-386.8 

64.39 

15    4.8 

55  13.8 

II.      S. 

6 

17    2.42 

1.968 

16   3  35.57 

198.93 

-1614  26.7 

-971.1 

64.46 

14  56.4 

54  43.0 

U.      S. 

7 

17  49.69 

1.971 

1654  66.13 

198.46 

-17  382.3.7 

-147.6 

64.53 

14  50.7 

54  22.3 

II.      S. 

8 

18  37.03 

1.973 

17  46  20.60 

198.54 

-18  i  1  59.9 

-90.1 

64.55 

14  48.1 

54  12.7 

II.      SJ 

9 

19  24.35 

1.970 

18  3744.08 

196.37 

-17  54  22.9 

+  107.8 

64.47 

14  48.6 

54  14.4 

11.  N.S. 

10 

20  11.55 

1.063 

19  29  0.28 

197.95 

-164611.8 

939.9 

61.31 

14  51.9 

54  26.7 

11.  N.S. 

11 

20  58.55 

1.054 

20  20  4.89 

197.44 

-14  49  40.9 

348.8 

64.11 

14  57.9 

54  48.4 

II.  N. 

12 

21  45.38 

1.040 

21  10  58.67 

197.10 

-12  849.1 

+453.9 

63.95 

15    5.8 

55  17.6 

II.  N. 

13 

22  32.15 

1.951 

22    149.42 

197.94 

-  8  49  29.4 

540.9 

63.92 

15  15.2 

55  52.0 

11.  N. 

14 

23  19.13 

1.067 

22  52  52.58 

198.18 

-  4  59  38.4 

604.8 

64.12 

15  25.3 

56  29.2 

II.  N. 

16 

0    6.69 

9.000 

23  44  30.38 

i:)0.16 

-0  4926.7 

641.0 

64.62 

15  35.4 

57    6.2 

II.  N.S. 

17 

0  55.27 

9.osa 

0  37   0.76 

133.39 

+  32840.8 

643.5 

65.44 

15  44.8 

57  40.8 

I.          S. 

16 

1  45.34 

9.193 

I  31  18.63 

137.59 

+  7  40  14.3 

+607.6 

66.55 

15  52.9 

5810.8 

I.          S. 

19 

2  37.28 

9.907 

227  20.42 

149.63 

1129  15.1 

530.6 

67.86 

15  59.6 

58  35.2 

1.          S. 

20 

3  31.30 

9.993 

3  2526.54 

147.80 

14  39  13.0 

419.8 

69.19 

16    4.6 

58  53.6 

1.          S. 

21 

4  27.24 

9.365 

4  2528.68 

159.15 

16  54  48.6 

960.0 

70.30 

16    8.0 

59    6.2 

I.          S. 

22 

5  24.57 

9.406 

526  54.52 

154.63 

18   3  54.2 

+  89.6 

70.93 

16   9.9 

59  13.2 

L      N.S. 

2:} 

6  22.41 

9.406 

62851.18 

154.66 

+17  59  49.8 

-103.9 

70.95 

16  10.5 

59  15.2 

I.      N.S. 

24 

7  19.76 

9.367 

7,30  18.34 

159.95 

16  42  45.0 

-979.7 

70.35 

16    9.7 

59  12.2 

I.      N.    1 

25 

8  15.78 

9.996 

830  24.92 

148.10 

14  19  36.7 

-431.0 

69.30 

16    7.4 

59    3.8 

1.      N. 

26 

9    9.96 

9.917 

92841.36 

143.94 

11    241.5 

-n546.9 

68.05 

16    3.4 

58  49.4 

1.      N. 

27 

10    2.22 

9.140 

10  25  2.03 

138.50 

7   7  29.8 

-«99.0 

66.83 

15  57.8 

58  28.7 

1,      N. 

28 

10  52.77 

9.076 

11  1940.13 

134.46 

+  2  50  44.3 

-655.0 

65.82 

15  50.6 

58   2.0 

I.      N. 

29 

11  42.02 

9.031 

1212  59.55 

139.05 

-  1  31  10.7 

-648.3 

65.11 

15  41.8 

57  29.7 

I.      N.  S. 

30 

12  30.41 

9.004 

13   527.37 

130.44 

-  54312.7 

-606.3 

64.70 

15  31.9 

56  6:}.5 

II.  N.S. 

3t 

13  18.34 

1.999 

13  5727.91 

199.74 

-  93218.6 

-534.6 

64.54 

15  21.6 

56  15.6 

II.      S. 

32 

14    6.12 

1.900    14  49  19.15 

199.60 

-12  47  47.7 

-439.4 

64.57 

15  11.6 

55  39.11     II.       S.|| 
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AT  TRANSIT  OF  MOON'S  CENTRE  OVER  THE  MERIDIAN  OP  WASHINGTON. 

Bute. 

KeaaTimc 
of 

Tmiait. 

Diff.for 
IHoar 

of 
Long. 

Right 

ABcension 

of 

Centre. 

TH&tar 
IHonr 

of 
Long. 

Geooentrio 

of 
Centre. 

Dlfllfor 
IHonr 

of 
Long. 

Sid.  Time 
ofSemid. 
PMsing 
Heridiim. 

Geocentric 

Semi- 
diameter. 

Equatorial 
Horizontal 
PftnlloK. 

LiinLs. 

h    m 

m 

h   m     8 

-     8 

0       i       It 

II 

8 

/     // 

/     // 

Apr.   1 

14    6.12 

1.990 

14  4919.16 

199.60 

-124747.7 

-430.4 

64.57 

1511.6 

55  39.1 

II.        S. 

2 

14  53.91 

1.999 

154110.63 

189.69 

-152130.6 

-396.8 

64.66 

15   2.7 

55   6.2 

II.        S. 

3 

15  41.72 

1.993 

1633   3.50 

199.67 

-17   7  49.5 

-903.5 

64.72 

14  55.5 

54  39.8 

11.        S. 

4 

16  29.46 

1.986 

1724  52.18 

189.98 

-18  3  30.0 

-74.6 

64.69 

14  50.6 

54  21.8 

II.     s. 

5 

17  16.98 

1.973 

181627.76 

126.59 

-18  726.6 

+  54.5 

64.54 

14  48.4 

54  13.8 

n.N.s. 

6 

18    4.14 

1.957 

19  742.12 

197.50 

-172024.0 

+179.7 

64.30 

14  49.2 

5416.6 

II.  N. 

7 

18  50.90 

1.940 

195831.69 

186.58 

-1544  37.6 

897.7 

64.02 

14  53.0 

54  30.6 

II.  N. 

8 

19  37.31 

1.998 

20  49  0.23 

185.89 

-132339.5 

405.3 

63.81 

14  59.7 

54  55.1 

ILN. 

9 

20  23.56 

1.999 

21  39  19.91 

185.80 

-10  2214.9 

499.3 

63.76 

15   9.0 

56  29.3 

II.  N. 

-     10 

21  10.02 

1.946 

2229  51.28 

196.91 

-  64634.6 

575.7 

63.96 

15  20.2 

5610.6 

n.N. 

11 

21  57.12 

1.984 

2321    1.86 

199.90 

-  244  41.0 

+680.4 

64.48 

16  32.7 

56  56.4 

ILN. 

12 

22  45.41 

S.045 

01323.95 

133.88 

+  13258.5 

653.3 

65.38 

15  45.4 

57  43.2 

ILN. 

13 

23  35.45 

9.138 

1    730.67 

137.89 

553  0.3 

640.0 

66.61 

15  67.3 

58  26.8 

ILn.S. 

15 

0  27.69 

9.937 

2  350.15 

143.84 

959  4.5 

583.5 

68.09 

16   7.3 

59   3.3 

L     N.S. 

16 

122.37 

3.219 

3  236.54 

149.97 

133243.5 

477.7 

69.62 

16  14.6 

59  30.3 

L          S. 

17 

2  19.33 

9.413 

4   3  40.08 

155.04 

4-161525.1 

+«8.9 

70.88 

16  18.6 

59  44.9 

L          S. 

18 

3  17.90 

8.459 

5  620.68 

157.84 

17  5140.3 

+148.3 

71.61 

16  19.4 

69  48.0 

L     N.S. 

19 

4  16.99 

3.4&5 

6  9  32.11 

157.56 

181223.4 

-45.1 

71.60 

1617.4 

69  40.7 

L     N.S. 

20 

5  15.34 

9.400 

7  1159.30 

154.36 

171651.0 

-999.7 

70.86 

16  13.2 

59  26.3 

L      N. 

21 

6  11.93 

3.313 

81240.86 

148.06 

151216.1 

-387.8 

69.50 

16   7.4 

69   3.8 

L     N. 

22 

7    6.23 

3.813 

911   4.20 

148.96 

+121123.2 

-509.9 

68.U 

16   0.6 

68  38.8 

I.     N. 

23 

7  58.20 

3.131 

10  7  7.14 

137.43 

829  32.7 

-509.4 

66.69 

15  53.0 

5811.1 

I.     N. 

24 

8  48.16 

8.047 

11    1  10.01 

133.04 

4  2229.8 

-«36.4 

65.53 

15  45.2 

57  42.2 

L     N. 

25 

9  36.67 

1.999 

1153  45.13 

130.18 

+  05  16.9 

-643.9 

64.72 

15  37.0 

57  12.1 

1.     N. 

26 

10  24.31 

1.974 

124527.73 

186.65 

-4  811.5 

-618.3 

64.29 

15  28.6 

56  41.5 

L      N. 

27 

11  11.60 

1.969 

1336  49.57 

138.34 

-  8  6 16.5 

-569.5 

64.19 

15  20.3 

5610.7 

1.     N. 

28 

1 1  58.94 

1.977 

14  2814.26 

138.81 

-1134  43.7 

-480.7 

64.31 

15  12.0 

55  40.5 

L      N.S. 

29 

12  46.54 

1.990 

1519  54.76 

189.57 

-14  2659.5 

-377.5 

64.50 

15   4.3 

5512.1 

ILN.S. 

30 

13  34.43 

1.999 

161152.02 

130.13 

-1634  35.5 

-«58.3 

64.68 

14  57.5 

54  47.0 

ILN.S. 

May    1 

14  22.43 

1.999 

17  3  56.67 

130.13 

-17  5229.6 

-130.0 

64.74 

14  52.0 

54  26.9 

ILN.S. 

2 

15  10.29 

1.987 

1755  52.65 

199.41 

-181817.7 

+    0.1 

64.62 

14  48.4 

54  13.6 

n.N. 

3 

15  57.72 

1.964 

18  47  23.09 

198.05 

-1752  6.6 

188.0 

64.34 

14  47.0 

54   8.5 

ILN. 

4 

16  44.54 

1.937 

19  3816.28 

196.37 

-1636  9.1 

849.9 

63.96 

14  48.2 

54  12.9 

ILN. 

5 

17  30.70 

1.911 

2028  29.88 

194.83 

-14  34  10.2 

358.6 

63.59 

14  52.2 

64  27.7 

ILN. 

6 

18  16.35 

1.896 

211813.19 

183.98 

-115056.4 

455.1 

63.35 

14  59.1 

64  53.2 

ILN. 

7 

19    1.84 

1.809 

22  746.75 

184.00 

-  832  4.2 

+536.5 

63.37 

15   8.9 

56  29.0 

ILN. 

8 

19  47.68 

1.99G 

225741.17 

185.71 

-  4  44   8.4 

599.8 

63.76 

15  21.1 

5613.8 

ILN. 

9 

20  34.50 

1.981 

234834.66 

199.04 

-03515.7 

640.3 

64.58 

15  35.1 

57   5.4 

ILN. 

10 

21  2:).oi 

9.067 

041    9.92 

134.90 

+  3  44   4.1 

650.6 

65.84 

15  50.1 

58   0.2 

ILN. 

11 

22  13.92 

8.179 

136  8.88 

140.94 

8  0  5.4 

099.1 

67.48 

16   4.6 

58  63.6 

ILN. 

12 

23    7.74 

8.308 

2  34   3.85 

148.71 

+115523.6 

+545.0 

69.34 

16  17.3 

59  40.4 

ILN. 

14 

0    4.66 

8.439 

3  35  4.57 

156.17 

15  947.3 

417.5 

71.12 

16  26.9 

6015.4 

L      N.S. 

15 

1    4.21 

3.599 

4  3844.11 

161.63 

1723  9.6 

843.7 

72.42 

16  32.2 

60  35.1 

L      N.S. 

16 

2    5.26 

3.589 

54353.48 

163.45 

1820  8.4 

+  30.6 

72.89 

16  32.8 

60  37.3 

L      N. 

17 

3    6.18 

9.518 

648  55.55 

161.04 

+17  54  39.1 

-164.8 

72.39 

16  29.0 

60  23.3  91.       N.     || 
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AT  TRANSIT  OF  MOON^S  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON. 

Bate. 

^oanTlmc 

of 

Tnuisit. 

Dlfllfor 
IHour 

of 
Long. 

Right 

Aecenaion 

of 

Centra 

Dilffor 
IHour 

of 
Long. 

Geocentric 

Declination 

of 

Centre. 

Difffor 
IHour 

of 
Long. 

Sid.  Time 
ofSemid. 
Posaing 
Meridian. 

Geocentric 

Semi- 
diameter. 

Equatorial 
Horizontal 
Pandlax. 

Bright 
Limbs. 

h    m 

m 

h   m     s 

a 

o       /       // 

»/ 

8 

/     It 

/     // 

Biajl? 

3    6.18 

9.51S 

648  55.55 

161.04 

+17  54  39.1 

-164.8 

78.39 

16  89.0 

60  83.3 

I.        N. 

18 

4    5.48 

9.417 

7  58I6.:W 

155.95 

16  11  38.9 

-344.8 

71.08 

16  81.6 

59  i56.8 

I.      N. 

19 

5    1.96 

9.993 

8  58  54.48 

147.8] 

13  84  14.7 

-484.9 

69.34 

16  11.8 

59  80.8 

I.      N. 

20 

5  55.49 

9.171 

9  50  31.74 

140.43 

9  5015.8 

-578.3 

67.54 

16    0.7 

58  39.4 

I.      N. 

81 

6  46.30 

9.068 

10  4584.81 

134.96 

5  4719.9 

-699.6 

65.98 

15  49.3 

57  57.3 

I.      N. 

82 

7  34.99 

I.9B5 

1 1  38  10.74 

199.87 

+  1  31  88.4 

-«43.9 

64.83 

15.38.8 

57  16.8 

I.      N. 

83 

8  88.30 

1.999 

1889  33.67 

197.33 

-  8  4330.9 

-696.1 

64.18 

15  87.9 

56  38.8 

I.      N. 

84 

9    8.93 

1.937 

13  80  15.99 

196.44 

-  64541.3 

-580.3 

63.83 

15  18.5 

56    4.4 

I.      N. 

85 

9  55.47 

1.944 

14  10  58.78 

196.79 

-10  84  30.0 

-*09.7 

63.86 

15  10.8 

55  33.7 

I.      N. 

26 

10  48.38 

1.909 

15    147.94 

197.88 

-13  30  34.8 

-417.9 

64.08 

15    8.9 

55    6.8 

I.      N- 

87 

1189.65 

1.961 

15  5311.77 

199.06 

-15  55  58.8 

-306.6 

64.39 

14  56.6 

54  43.9 

I.      N. 

88 

18  17.38 

1.994 

16  45   0.49 

199.86 

-17  34   5.7 

-189.9 

64.59 

14  51.5 

54  85.1 

I.      N. 

89 

13    5.88 

1.994 

17  36  58.68 

199.89 

-1881  18.7 

-sa.3 

64.60 

14  47.7 

54  11.8 

II.  N. 

30 

13  58.97 

1.977 

1888  44.14 

198.81 

-18  15  58.8 

+  78.3 

64.39 

14  45.5 

54    3.0 

11.  N. 

31 

14  40.09 

1.948 

1919  55.91 

197.07 

-17  19  84.8 

909.5 

63.99 

14  45.1 

54    1.6 

11.  N. 

June   1 

15  86.43 

1.914 

801080.58 

194.97 

-15  3517.1 

+315.9 

63.51 

14  46.9 

54    8.1 

If.N. 

8 

16  11.97 

1.683 

80  59  56.14 

133.14 

-13    150.8 

415.9 

63.09 

14  51.1 

54  83.5 

U.N. 

3 

16  56.91 

1.865 

8148  57.88 

199.09 

-10   511.5 

4M8.9 

63.89 

14  57.8 

54  48.3 

II.  N. 

4 

17  41.68 

1.889 

88  37  47.33 

122.34 

-  63141.8 

565.6 

68.94 

15    7.3 

55  8,3.0 

II.  N. 

5 

18  86.88 

1.909 

83  87   3..33 

194.30 

-  8  3515.3 

613.0 

63.46 

15  19.3 

66    7.1 

11.  N. 

6 

19  13.85 

1.968 

017  89.87 

198.95 

+  135  39.9 

+637.9 

64.47 

15  33.5 

56  59.3 

II.  N. 

7 

80    1.68 

9.069 

1    9  56.30 

134.30 

5  50  89.3 

631.9 

65.98 

15  49.8 

57  56.9 

11.  N. 

8 

30  58.78 

9.900 

8   510.97 

149.90 

9  5587.6 

586.3 

67.91 

16    5.3 

58  55.8 

11.  N. 

9 

81  47.:i5 

9.349 

3   3  50.47 

151.17 

13  33   8.1 

499.8 

70.04 

1^30.8 

59  50.8 

II.  N. 

10 

88  45.44 

9.490 

4   6   3.55 

159.67 

168841.1 

346.6 

73.01 

16  33.4 

60  35.6 

11.  N. 

11 

83  46.58 

9.587 

5  1113.78 

165.57 

+18   4   8.1 

+154.9 

73.36 

16  40.8 

61    4.4 

TI.N. 

13 

0  49.09 

9.611 

617  54.78 

167.00 

1883  55.8 

-61.8 

73.71 

16  48.7 

61  13.7 

1.      N. 

14 

1  51.84 

9.553 

7  84  10.57 

163.56 

17  15  48.8 

-«70.I 

73.94 

16  39.5 

61     1.8 

I.      N. 

15 

8  51.84 

9.438 

888  16.97 

156.54 

14  5141.8 

-449.1 

71.35 

16  31.4 

60  31.9 

1.      N. 

IG 

3  48.08 

9.998 

989  13.15 

148.08 

1188  48.5 

-563.2 

09.88 

16  19.6 

59  48.7 

I.      N. 

17 

4  41.59 

9.165 

1086  48.88 

140.09 

+  788   3.7 

-639.4 

07.46 

16    5.7 

58  57.6 

1.      N. 

18 

5  38.19 

9.058 

118189.88 

133.66 

+  39   0.6 

-656.3 

65.86 

15  51.8 

58    4.3 

I.      N. 

19 

6  80.63 

1.984 

18  14   0.45 

199.93 

-  1  18   3.3 

-643.8 

61.73 

15  37.1 

57  13.7 

I.      N. 

80 

7    7.69 

1.943 

13   5   8.98 

196.78 

-  5  33   5.8 

-609.9 

64.08 

15  34.4 

56  35.9 

I.      N. 

81 

7  54.14 

1.931 

13  55  39.80 

196.03 

-  9  10  35.4 

-536.6 

63.83 

15  13.3 

55  45.1 

1.      N. 

88 

8  40.54 

1.938 

14  46  8.00 

196.48 

-132841.5 

-450.7 

63.90 

15    4.1 

55  11.3 

1.      N. 

83 

9  87.87 

1.957 

1536.56.83 

197.59 

-15   8  48.5 

-347.2 

64.13 

14  56.7 

54  44.8 

I.      N. 

84 

10  14.48 

1.976 

1688  18.71 

158.74 

-17   4  34.8 

-999.6 

64.:«) 

14  51.1 

54  8.3.5 

I.      N. 

85 

11    8.05 

1.966 

17  1951.41 

129.36 

-18  11  14.3 

-109.6 

64.48 

14  47.1 

54    9.0 

I.      N. 

86 

11  49.70 

1.969 

181135.09 

1S9.I0 

-18  36   9.3 

+  98.0 

64.40 

14  44.8 

54    0.3 

I.      N. 

87 

18  37.06 

1.969 

19   3   0.73 

197.89 

-17  49  13.8 

+155.5 

64.09 

14  43.9 

53  57.1 

11.  N. 

88 

13  83.81 

1.930 

19  53  48.09 

195.98 

-16  8355.1 

974.0 

63.63 

14  44.7 

54    0.0 

11.  N. 

89 

14    9.66 

1.894 

80  43  45.89 

193.80 

-14  1149.1 

3T8.8 

63.10 

14  47.3 

54    9.3 

II.  N. 

30 

14  54.73 

1.864 

8138  53.39 

191.98 

-1133   3.1 

467.0 

63.68 

14  51.5 

54  85.3 

11.  N. 

31 

15  39.8:) 

1.848:888187.15 

191.03 

-  8   0  35.6 

+537.0 

63  50 

14  58.0  I    54  49.0 

11.  N. 
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AT  TRANSIT  OF  MOON^S  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON. 

Date. 

Mleaxi  Time 

of 

Tiansit 

Diff.for 
IHoar 

of 
Long. 

Ri^ht 

Ascension 

of 

Centre. 

Difffor 
IHour 

of 
Long. 

Geocentric 

Declination 

of 

Centre. 

Diff.for 
IHour 

of 
Long. 

Sid.  Time 
ofSemid. 

Meridi^. 

Geocentric 

Semi- 
diameter. 

« 

Equatorial 
Horizontal 
Pai-allax. 

Bright 
Limbs. 

h    m 

m 

h   m     » 

a 

O        1        tl 

II 

B 

/     // 

/     II 

July   I 

15  39.23 

1.848 

22  2127.15 

191.03 

-  8   0  35.6 

+537.0 

62.50 

14  58.0 

54  49.0 

II.  N. 

a 

16  23.61 

1.855 

23  9  5.3.94 

191.46 

-  4  14  58.8 

587.8 

62.66 

15    6.7 

55  20.9 

II.  N. 

3 

17    8.51 

1.89Q 

23  58  51.71 

193.68 

-  0  13  18.9 

616.9 

63.27 

15  17.6 

56    1.0 

II.  N. 

4 

17  51.68 

1.963 

0  49   6.31 

197.90 

+  3  5514.8 

691.3 

64.40 

15  30.7 

56  49.0 

11.  N. 

6 

18  42.97 

9.068 

14127.87 

134.95 

7  59  42.7 

595.4 

66.02 

15  45.4 

57  43.0 

11.  N. 

6 

19  34.16 

S.903 

236  44.55 

149.44 

+114620.6 

+530.9 

68.03 

16    1.0 

58  40.4 

II.  N. 

7 

20  28.85 

S.3S6 

3  35  31.59 

151.57 

14  58  12.1 

490.3 

70.21 

1616.3 

.59  36.7 

II.  N. 

8 

21  27.14 

9.497 

4  37  54.63 

160.08 

17  16    1.0 

960.9 

72.17 

16  29.8 

60  26.3 

II.  N. 

9 

22  28.34 

9.599 

5  43  13.23 

165.53 

18  2125.0 

+  60.8 

73.40 

16  39.8 

61    3.0 

II.  N. 

10 

23  30.97 

9.619 

6  49  59.97 

167.08 

18  224.7 

-156.9 

73,72 

16  44.8 

6121.3 

II.  N. 

12 

0  33.12 

9.554 

7  56  13.95 

163.54 

4-161825.2 

-358.5 

72.90 

16  44.0 

61  18.2 

I.      N. 

13 

1  33.13 

9.440 

9  0  20.86 

156.65 

ft  21  17.8 

-518.4 

71.31 

16  37.3 

60  53.8 

I.      N. 

14 

2  30.07 

9.304 

10    122.93 

148.48 

9  3120.4 

-691.7 

69.40 

16  26.0 

60  12.2 

I.      N. 

15 

3  23.80 

9.177 

10  5912.53 

140.85 

5  11  18.2 

-669.7 

67..58 

16  11.5 

59  19.1 

I.      N. 

16 

4  14.78 

9.076 

1154  15.84 

134.74 

-1-  0  4151.4 

-670.7 

66.10 

15  55.7 

58  20.8 

I.      N. 

17 

5    3.69 

9.006 

12  47  15.08 

130.53 

-  3  4019.7 

-635.1 

65.06 

15  39.9 

57  22.8 

I.      N. 

18 

5  51.29 

1.966 

13  38  55.57 

198.14 

-  7  42  33.0 

-579.1 

64.46 

15  25.3 

56  29.1 

I.      N. 

19 

6  38.25 

1.951 

14  29  57.72 

197.95 

-11  1510.6 

-487.9 

64.22 

15  12.6 

55  42.5 

1.      N. 

20 

7  25.09 

1.964 

15  20  52.42 

197.43 

-14  1041.2 

-387.1 

64.23 

15   2.2 

55    4.5 

I.      N. 

21 

8  12.12 

1.966 

161158.42 

198.11 

-16  23   8.1 

-973.9 

64.35 

14  54.3 

54  35.5 

1.     N. 

22 

8  59.43 

1.976 

17  321.32 

198.75 

-17  47  55.6 

-149.5 

64.45 

14  48.8 

.54  15.1 

I.      N. 

23 

9  46.91 

1.978 

17  54  54.32 

196.89 

-1822   4.3 

-90.8 

64.43 

14  45.5 

54    3.2 

I.      N. 

24 

10  34.30 

1.968 

184621.90 

198.97 

-18  4  32.8 

+108.0 

64.22 

14  44.2 

53  58.4 

I.     N. 

25 

11  21.28 

1.945 

19  37  25.46 

196.91 

-16  56  35.2 

930.6 

63.83 

14  44.7 

54    0.0 

I.      N. 

26 

12    7.62 

1.915 

20  27  49.86 

195.07 

-15    141.4 

341.7 

63.33 

14  46.7 

54    7.6 

II.  N. 

27 

12  53.20 

1.884 

21  17  28.51 

193.18 

-122519.5 

+437.9 

62.85 

14  50.2 

54  20.5 

II.  N. 

28 

13  38.10 

1.860 

22    6  26.42 

191.77 

-914  25.6 

513.9 

62.51 

14  55.2 

54  38.8 

11.  N. 

29 

14  22.60 

1.859 

22  55  0.48 

191.97 

-  53655.2 

569.9 

62.43 

15    1.6 

55   2.3 

II.  N. 

30 

15    7.17 

1.867 

23  43  38.41 

199.15 

-  14125.7 

603.6 

62.72 

15   9.6 

5531.5 

II.  N. 

31 

15  52.41 

1.909 

0  3256.74 

194.68 

+  22243.4 

619.0 

63.45 

15  19.1 

56   6.4 

11.  N. 

Aug.   1 

16  39.03 

1.963 

12338.03 

199.07 

+  62513.1 

+594.6 

64.64 

15  30.2 

56  47.1 

n.N. 

2 

17  27.76 

9.085 

2  1626.96 

135.96 

10  14  12.4 

644.5 

66.25 

15  42.6 

57  32.7 

II.  N. 

3 

18  19.29 

9.919 

312  3.56 

149.94 

13  3548.9 

456.9 

68.17 

15  55.9 

58  21.8 

II.  N. 

4 

19  14.02 

9.346 

4  10  52.63 

151.19 

1614   9.0 

397.8 

70.14 

16   9.4 

59-11.3 

II.  N. 

5 

20  11.87 

9.467 

51249.81 

158.33 

17  5232.3 

+157.9 

71.81 

16  22.0 

59  57.3 

II.  N. 

6 

21  12.11 

9.549 

6  17  10.76 

169.89 

+1816  34.6 

-41.0 

72.80 

16  32.0 

60  34.3 

11.  N. 

7 

22  13.39 

9.559 

7  2233.99 

163.49 

171843.3 

-947.3 

72.88 

16  38.3 

60  57.5 

11.  N. 

8 

23  14.10 

9.496 

827  23.47 

160.14 

15   136.1 

-439.5 

72.07 

16  39.7 

61    2.4 

II.  N. 

10 

0  12.96 

9.401 

9  3020.00 

154.98 

113824.7 

-H573.7 

70.68 

16  35.7 

60  47.8 

I.      N. 

11 

I    9.21 

9.968 

10  30  41.67 

147.51 

7  30   7.5 

-659.0 

69.06 

16  26.7 

60  14.8 

I.      N. 

12 

2    2.83 

9.184 

112824.42 

141.99 

+  25850.0 

-688.8 

67.56 

16  13.9 

59  27.7 

I.      N. 

13 

2  54.18 

9.100 

12  23  50.16 

136.18 

-  1  34  34.7 

-671.9 

66.36 

15  58.8 

58  32.2 

I.     N. 

14 

3  43.81 

9.041 

1317  32.96 

139.64 

-5  53  16.2 

-«16.9 

65.52 

15  42.9 

57  34.0 

I.      N. 

15 

4  32.32 

9.006 

14  10   8.42 

130.53 

-9  44  31.5 

-535.5 

65.03 

15  27.8 

56  38.4 

I.     N. 

16 

5  20.2:} 

1.989 

15  2  7.17 

199.59 

-1259  8.8 

-434.8 

64.80 

1514.3 

55  48.9    I.       N.     || 
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AT  TRANSIT  OF  MOON'S  CENTRE  OVER  THE  MERIDDLN  OF  WASHINGTON. 

/ 

Date. 

of 
Tranait 

Diftfor 
IHonr 

of 
.Long. 

Right 

Aacension 

of 

Centre. 

Diff.for 
IHonr 

of 
Long. 

Geocentric 

Declination 

of 

Centre. 

Diff.for 
IHour 

of 
Long. 

SicLTime 
ofSemid. 
Passing 
Meridian. 

Semi- 
diameter. 

Equatorial 
Horizontal 
ParaUaz. 

Bright 

Aiig.16 

h    m 
5  20.23 

m 
1.969 

h  m    a 
15   2   7.17 

8 

199.56 

-12  59  8.8 

-434.8 

64.80 

15  14.3 

55  48.9 

I.       N. 

17 

6    7.89 

1.984 

155351.13 

199.99 

-1530  36.8 

-390.6 

64.73 

15   3.2 

55    8.1 

I.       N. 

18 

6  55.50 

1.963 

1645  31.91 

199.18 

-1714  25.6 

-197.3 

64.70 

14  54.8 

54  37.1 

I.       N. 

19 

7  43.07 

1.960 

17  3710.93 

199.09 

-18  7  47.7 

-69.0 

64.61 

14  49.2 

54  16.6 

I.       N. 

20 

8  30.51 

1.971 

182841.48 

196.45 

-18  936.7 

+  69.7 

64.40 

14  46.3 

54    5.9 

I.       N. 

21 

9  17.62 

1.963 

19  19  52.49 

197.38 

-17  20  32.5 

+184.6 

64.06 

14  45.9 

64    4.4 

I.      N. 

28 

10    4.23 

1.930 

201033.28 

195.96 

-15  43  7.3 

300.7 

63.62 

14  47.6 

54  10.7 

I.      N. 

23 

10  50.24 

1.904 

21    0  37.80 

194.43 

-13  2143.7 

403.7 

63.17 

14  51.1 

54  23.7 

I.      N. 

24 

1 1  35.68 

1.885 

2150  8.00 

193.16 

-10  2224.3 

489.7 

62.81 

14  56.1 

54  41.9 

I.      N. 

25 

12  20.73 

1.873 

22  3915.04 

199.56 

-6  5240.0 

555.7 

62.64 

15   2.2 

56    4.5 

II.  N. 

26 

13    5.73 

1.880 

232819.04 

199.97 

-  3    1  14.8 

+597.8 

62.77 

15    9.3 

55  30.5 

II.  N. 

27 

13  51.14 

1.908 

017  47.85 

194.66 

+  1    2  2.8 

614.3 

63.26 

15  17.1 

55  59.1 

II.  N. 

28 

14  37.52 

1.961 

1    8  14.86 

197.83 

5  620.2 

609.3 

64.15 

15  25.6 

56  30.3 

11.  N. 

29 

15  25.47 

9.038 

2  0  15.84 

139.48 

859  39.8 

558.9 

65.41 

15  34.6 

57    3.6 

II.  N. 

30 

16  15.53 

9.]37 

2  54  24.21 

138.38 

122851.6 

481.9 

66.95 

15  44.2 

57  38.9 

U.N. 

31 

17    8.10 

9.946 

3  51    3.76 

144.95 

+1519  45.7 

+367.3 

68.62 

16  54.3 

5815.6 

II.  N. 

Sept.  1 

18    3.27 

9.349 

4  50  19.00 

151.91 

171754.5 

918.9 

70.15 

16    4.2 

58  52.0 

II.  N. 

2 

19    0.67 

9.498 

5  5149.80 

155.93 

1810  20.0 

+  40.3 

71.26 

16  13.4 

59  2.5.9 

Il.N.S. 

3 

19  59.47 

9.463 

6  54  43.97 

158.07 

174814.1 

-151.7 

71.72 

16  21.1 

59  54.3 

ILN.S. 

4 

20  58.53 

• 

9.449 

7  57  53.54 

157.94 

16  947.6 

-337.7 

71.45 

16  26.4 

60  13.6 

II.      S. 

1 

5 

21  56.72 

9.394 

9  011.48 

153.90 

+13  2140.0 

-496.8 

70.60 

16  28.2 

60  20.2 

II.      S.I 

6 

22  53.28 

9.317 

10   0  50.90 

149.93 

93812.3 

-619.3 

69.43 

16  25.9 

60  12.0 

11.      S.I 

7 

23  47.89 

9.935 

10  59  32.75 

144.30 

5  18  40.7 

-676.4 

68.21 

16  19.6 

69  48.5 

ILN.S. 

9 

0  40.63 

9.163 

1156  22.17 

139.97 

+  0  43  54.0 

-689.3 

67.15 

16    9.6 

59  11.8 

I.      N. 

10 

1  31.82 

9.107 

125139.04 

136.69 

-  3  4639.7 

-666.7 

66.35 

16  56.8 

58  26.0 

I.      N. 

11 

2  21.90 

9.069 

134548.34 

134.39 

-7  56  36.5 

-587.7 

65.63 

15  42.8 

57  33.5 

I.      N. 

12 

3  11.23 

9.045 

14  39  13.07 

139.87 

-113316.8 

-491.8 

65.52 

15  28.7 

56  41.7 

I.      N. 

13 

4    0.11 

9.099 

15  32  9.93 

131.94 

-14  27  38.4 

-377.6 

65.34 

15  15.7 

65  53.9 

1.      N. 

14 

4  48  66 

9.017 

1624  47.59 

131.91 

-16  33  49.6 

-959.0 

65.19 

15   4.3 

56  12.2 

I.      N. 

15 

5  36.91 

9.003 

1717  6.98 

130.38 

-17  4836.0 

-191.3 

65.02 

14  56.1 

54  42.1 

I.      N. 

16 

6  24.77 

1.965 

18  9  3.35 

199.98 

-1810  53.8 

+    9.6 

64.73 

14  50.5 

54  21.6 

I.      N.S. 

17 

7  12.14 

1.969 

19  0  29.65 

197.88 

-17  4128.9 

136.9 

64.34 

14  47.9 

54  11.8 

I.    N.  s.; 

18 

7  58.91 

1.936 

195120.19 

196.33 

-162241.7 

955.9 

63.88 

14  48.2 

54  12.8 

I.         s. 

19 

8  45.07 

1.919 

20  4133.88 

194.85 

-14  18  16.8 

364.0 

63.43 

14  51.0 

64  23.3 

I.        s.i 

20 

9  -30.71 

1.893 

21  31  16.24 

193.76 

-113317.8 

458.9 

63.07 

14  56.1 

54  42.1 

I.         s. 

21 

10  16.04 

1.887 

222040.19 

193.37 

-  8  14   6.9 

+534.5 

62.91 

15   2.9 

55    7.2 

I.         s. 

22 

11     1.40 

1.896 

2:n0   5.70 

193.93 

-  42831.1 

580.6 

63.01 

15  11.0 

65  36.8 

I.        s.] 

23 

11  47.21 

1.995 

2359  58.63 

1S6.68 

-  0  25  51.3 

619.9 

63.45 

15  19.7 

56    8.6 

I.      N.S.' 

24 

12  33.98 

1.976 

0  50  48.64 

198.70 

+  3  4253.8 

619.3 

64.25 

15  28.6 

5641.2 

ILN.S.! 

25 

13  22.20 

9.046 

143  6.35 

139.96 

746  4.9 

585.6 

65.37 

15  37.1 

67  12.5 

ILN.S.' 

2G 

14  12.32 

9.133 

2  3718.69 

138.19 

+112636.9 

+515.3 

66.74 

15  45.1 

57  41.8 

ILN. 

27 

15    4.64 

9.997 

3  33  42.74 

143.83 

14  32  35.4 

408.1 

68.21 

15  52.4 

68   8.6 

ILN. 

28 

15  59.14 

9.313 

4 .32  18.50 

149.01 

16  4824.8 

965.8 

69.53 

15  58.8 

58  32.3 

ILN, 

29 

16  55.46 

9.375 

5  32  43.34 

159.75 

18   134.6 

+  96.5 

70.48 

16    4.4 

58  53.0 

ILN.S. 

30 

17  52.85 

9.400 

6  34  12,61 

154.96 

+18  3  45.8 

-86.4 

70.86 

16    9.1 

59  10.0 

ILN.S. 
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AT  TRANSIT  OF  MOON^S  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON. 

Date. 

Moan  Time 

of 

Xiaiuit. 

Dlff.for 
Ifloar 

of 
Long. 

Bight 

of 
Centre. 

DifffOT 

lUoiir 

Of 

Long. 

Geocontrio 

Declination 

of 

Centre. 

Diff-for 

IHOUT 

of 
Long. 

Sid.  Time 
ofSemid. 
Posfiiug 
Meridian. 

Oeocentrlc 

Semi- 
diameter. 

Eqnatorial 
Horizontal 
Parallax. 

f^ 

h    m 

m 

h   m     H 

8 

O        1        // 

„ 

8 

/     // 

/     /» 

Oct.    1 

18  50.3« 

9.385 

7  3549  35 

153.40 

+16  52  48.0 

-966.7 

7().64 

16  12.5 

59  22.6 

11. 

S. 

2 

19  47.10 

S.338 

836  39.89 

150.56 

14  33  14.1 

-496.7 

69.91 

16  14.2 

59  29.3 

II. 

s. 

3 

20  42.47 

9.374 

9  36   7.85 

146.69 

11  15  52.0 

-553.7 

68.91 

16  14.1 

59  28.6 

II. 

s. 

4 

21  36.25 

9.908 

10  3350.93 

149.71 

7  1556.1 

-638.6 

67.88 

16  11.5 

59  18.9 

II. 

s. 

5 

22  28.55 

9.153 

1130  22.84 

139.34 

+  251    5.8 

-678.0 

66.99 

16    6.2 

58  59.6 

u. 

s. 

6 

23  19.68 

9.1]9 

1225  35.70 

136.90 

-  139  55.2 

-679.5 

66.35 

15  58.4 

58  31.0 

II. 

s. 

8 

0  10.03 

9.087 

13  20    1.59 

135.40 

-  0    1  29.8 

-686.5 

05.97 

15  48.5 

57  54.5 

I. 

s. 

9 

0  59.94 

9.074 

14  14   0.68 

134.61 

-  9  56  59.4 

-546.0 

65.80 

15  37.2 

57  12.9 

1, 

s. 

10 

1  49.61 

9.066 

15  7  45.54 

134.14 

-13  14  48.5 

-439.4 

65.74 

15  25.4 

56  29.6 

1. 

s. 

11 

2  39.09 

9.067 

16    1  19.10 

133.60 

-154610.5 

-315.9 

65.67 

15  14.1 

55  48.0 

*• 

s. 

12 

3  28.26 

9.041 

16  54  35.34 

139.66 

-17  25  44.0 

-181.7 

65.50 

15    4.1 

5511.4 

s. 

13 

4  16.99 

9.016 

1747  22.43 

131.17 

-18  11  17.6 

-46.3 

65.18 

14  56.2 

54  42.4 

s. 

14 

5    5.00 

1.963 

18  39  27.57 

199.18 

-18   3  19.9 

+  85.0 

64.71 

14  50.9 

54  23.0 

1, 

s. 

15 

5  52.17 

1.947 

193041.86 

196.99 

-17   4  21.3 

908.1 

64.15 

14  48.6 

54  14.4 

1, 

s. 

16 

6  38.47 

1.919 

20  21    3.86 

194.91 

-15  1816.7 

390.1 

63.59 

14  49.3 

54  17.0 

I- 

s. 

17 

7  24.02 

1.886 

21  1041.36 

193  34 

-1249  58.0 

+419.0 

63.14 

14  53.0 

54  30.5 

s. 

18 

8    9.12 

1.875 

215951.10 

199.66 

-  9  45   3.6 

509.8 

62.91 

14  59.4 

54  54.0 

1. 

s. 

VJ 

8  54.17 

1.883 

22  48  57.85 

193.19 

-  610   4.3 

568.9 

62.97 

15   8.0 

55  25.8 

1, 

s. 

20 

9  39.68 

1.914 

23  38  32.39 

195.00 

-  21247.5 

613.5 

63.40 

15  18.4 

56    3.7 

1, 

s. 

2\ 

10  26.22 

1.969 

0  29   9.38 

198.33 

+  1  57  12.4 

631.5 

64.21 

15  29.5 

56  44.7 

1- 

s. 

82 

11  14.39 

9.049 

1  21  24.01 

133.10 

+  6   8   2.7 

+616.7 

65.40 

15  40.7 

57  25.7 

I. 

s. 

23 

12    4.70 

9.146 

21547.28 

138.98 

10   521.8 

563.0 

66.88 

15  51.0 

58    3.5 

II.N.S. 

24 

12  57.46 

9.950 

3  12  38.32 

145.98 

13  32  46.8 

479.1 

68.43 

15  59.5 

58  35.2 

II.N.S. 

25 

13  52.64 

9.345 

4  1  i  55.68 

150.98 

16  13  14.0 

399.1 

69.90 

16    6.3 

58  58.9 

II.N.S. 

26 

14  49.80 

9.410 

5  13  /0.43 

154.86 

17  5140.7 

+108.5 

70.88 

16  10.3 

59  14.5 

U.N.S. 

27 

15  47.97 

9.498 

615  26.71 

156.00 

+1817  53.6 

-98.9 

71.22 

16  12.2 

59  21.6 

II. 

s. 

28 

16  46.00 

9.400 

7  17  35.19 

154.95 

17  28  54.2 

-914.0 

70.85 

16  12.1 

59  21.2 

II. 

s. 

2?) 

17  42.88 

9.335 

81833.27 

150.39 

152926.0 

-378.6 

69.93 

16  10.4 

59  14.8 

U- 

s. 

30 

18  37.94 

9.953 

9  1742.14 

145.37 

1200  22.9 

-510.5 

68.72 

16    7.3 

59    3.5 

11. 

8. 

31 

19  31.02 

9.173 

1014  52.14 

140.58 

84619.1 

-603.1 

67.50 

16    3.1 

58  48.2 

II. 

s. 

Nov.   1 

20  22.36 

9.109 

11  10  17.5:) 

136.70 

+  4  3319.0 

-655.1 

66.49 

15  57.8 

58  28.7 

II. 

s. 

2 

21  12.43 

9.068 

12  4  26.71 

134  95 

+  0   7  33.5 

-667.9 

65.80 

15  51.5 

es    5.6 

II. 

s. 

3 

22    1.78 

9.049 

1257  52.39 

133.10 

-  4  1524.0 

-641.5 

05.45 

15  44.2 

57  38.5 

II. 

s. 

4 

22  50.90 

9.047 

13  51    3.82 

133.00 

-  821    1.5 

-581.3 

65.38 

15  35.8 

57    7.8 

II. 

s. 

5 

23  40.11 

9.055 

14  44  21.08 

133.49 

-115619.9 

-490.9 

65.49 

45  26.8 

56  34.8 

II. 

s. 

7 

0  29.53 

9.063 

1537  51.40 

134.00 

-14  50  28.5 

-376.5 

65.63 

15  17.6 

56    0.8 

s. 

8 

1  19.07 

9.063 

16  3128.28 

133.95 

-16  55  26.7 

-946.3 

65.67 

15   8.5 

55  27.7 

li 

N.S. 

9 

2    8.42 

9.047 

17  24  54.11 

133.03 

-18  6  32.8 

-108.7 

65.49 

15    0.5 

54  58.1 

1, 

N.S. 

10 

2  57.21 

9.016 

181745.99 

131.14 

-18  22  31.9 

+  98.0 

65.08 

14  53.9 

54  34.0 

1. 

s. 

11 

3  45.09 

1.973 

19  9  43.29 

198.55 

-17  4510.5 

169.1 

64.48 

14  49.5 

54  17.6 

1* 

s. 

12 

4  31.87 

1.996 

20   0  34.15 

195.70 

-16  1826.0 

+974.5 

63.80 

14  47.5 

54  10.6 

I. 

s. 

13 

5  17.55 

1.884 

20  5019.14 

133.15 

-14    7  38.7 

377.9 

63.17 

14  48.5 

54  14.0 

I. 

s. 

14 

6    2.37 

1.855 

21.^911.90 

191.49 

-11  18  43.0 

464.9 

62.72 

14  52.4 

54  28.5 

I. 

s. 

ir> 

6  40.73 

1.847 

2227  37.43 

190.95 

-  7  57  53.0 

536.6 

62.57 

14  59.4 

54  54.1 

I. 

s. 

16 

7  31.20 

1.865 

23  16   9.94 

199.04 

-  4  1149.9 

+590.5 

62.83 

15   9.1 

55  29.7 

I- 

s. 
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AT  TKANSIT  OF  MOON'S  CENTRE  OVER  THK  MERIDIAN  OF  WASHINGTON 

Bate. 

Moan  Time 

of 

Tiauait 

Diltfor 
lUonr 

of 
Long. 

Right 

Aaccmaion 

of 

Centra 

DltTfor 
IHour 

of 
Long. 

Oeooentrio 

Declination 

of 

Centre. 

Difffor 
IHour 

of 
Long. 

ill! 

Geocentric 

Semi- 
dlanioter. 

Bnnatorial 
Horizontal 
Parallax. 

SSK 

li    m 

m 

h   m    a 

a 

O       /       /* 

II 

a 

/     // 

*     // 

Nov.  17 

8  16.47 

1.913 

0   530.17 

194.95 

-  0  8  13.7 

+693.6 

6:154 

15  21.1 

56  13.9 

I. 

s. 

18 

9    3.28 

1.903 

0  5622.59 

190.73 

+  4   327.5 

699.8 

64.72 

15  34.6 

57   3.6 

I. 

s. 

19 

9  52.34 

9.10] 

14931.10 

136.93 

811    4.2 

601.8 

66.31 

15  48.7 

.57  55.2 

I. 

s. 

20 

10  44.27 

9.9» 

24531.60 

143.99 

1159  12.6 

531.3 

68.18 

16   2.0 

58  44.1 

I. 

s. 

21 

1139.33 

9.359 

344  40.82 

151.74 

15  940.0 

•419.9 

70.06 

16  13.3 

59  25.6 

I. 

s. 

22 

12  37.26 

9.483 

4  4643.02 

158.04 

+17  2330.1 

+949.5 

71.57 

16  21.5 

59  55.5 

II. 

s. 

23 

13  37.14 

9.515 

55042.13 

161.94 

1824  59.5 

+  64.5 

72.36 

16  25.7 

60  11.2 

II. 

s. 

24 

14  37.50 

9JW9 

65510.21 

160.43 

18  6  6.0 

-148.1 

72.23 

16  26.0 

60  12.1 

II. 

s. 

25 

15  36.80 

9.430 

7  5834.19 

156.08 

1628  57.7 

-330.8 

71.27 

16  22.6 

59  59.5 

II. 

s. 

26 

16  33.89 

9.394 

859  45.83 

149.70 

1344  48.2 

-481.0 

69.80 

16  16.4 

59  36.8 

U. 

s. 

27 

17  28.32 

9.913 

95817.36 

143.00 

+1010  9.7 

-684.7 

68.19 

16   8.3 

59    7.3 

II. 

s. 

28 

18  20.25 

9.118 

10  5417.79 

137.97 

6  2  57.9 

-644.9 

66.76 

15  59.3 

58  34.1 

11. 

s. 

29 

19  10.20 

9.000 

114819.47 

133.17 

+  1  40   9.6 

HJ63.6 

05.70 

15  50.0 

57  59.8 

II. 

s. 

30 

19  58.87 

9.019 

12  41    4.55 

130.88 

-243   8.4 

-647.4 

65.06 

15  40.7 

57  25.8 

II. 

s. 

Deo.    ] 

20  46.97 

9.001 

133314.76 

130.91 

-653  32.2 

-509.6 

64.83 

15  31.8 

56  53.0 

U. 

s. 

2 

21  35.05 

9.000 

14  2524.13 

130.79 

-10  39   4.5 

-593.7 

64.90 

15  23.2 

56  21.7 

n. 

s. 

3 

22  23.47 

0.097 

151754.15 

131.81 

-13  49  10.3 

-491.6 

65.14 

15  15.2 

55  52.0 

II. 

s. 

4 

23  12.34 

9.043 

1610  50.47 

139.79 

-1614  54.5 

-309.9 

65.35 

15    7.6 

55  24.2 

u. 

s. 

6 

0    1.46 

9.047 

17  4   2.69 

133.04 

-1749  44.7 

-169.8 

6.5.40 

15    0.7 

54  58.8 

s. 

7 

0  50.47 

9.033 

17  57   7.84 

139.17 

-1830   7.8 

-39.0 

65.20 

14  54.6 

54  36.6 

«• 

.8 

138.90 

1.900 

184937.69 

130.13 

-181549.8 

+109.9 

64.72 

14  40.8 

54  19.0 

1 

s. 

9 

2  26.32 

1.951 

19  41    7.76 

197.96 

-17  941.1 

996.3 

64.05 

14  46.6 

54    7.2 

S.I 

10 

3  12.53 

1.900 

20  3124.51 

194.14 

-151648.5 

335.4 

63.30 

14  45.4 

54    2.7 

L 

s. 

11 

3  57.55 

1.864 

212029.16 

191.36 

-1243  35.6 

497.9 

62.64 

14  46.5 

54    6.9 

s. 

12 

4  41.63 

1.893 

22  837.77 

liO.56 

-9  36  53.9 

•509.8 

62.20 

14  50.4 

54  21.0 

s. 

13 

5  25.25 

1.817 

225619.12 

110.16 

-6  339.2 

+560.5 

62.13 

14  57.1 

54  45.8 

s. 

14 

6    9.07 

1.840 

234411.99 

190.55 

-  210  56.5 

500.9 

62.51 

15   6.6 

55  20.7 

L 

s. 

15 

6  53.85 

l.«7 

0  33  2.61 

194.01 

+  15328.9 

618.4 

6.3.41 

15  19.0 

56   5.9 

s. 

16 

7  40.43 

1.900 

12341.63 

199.61 

6   0  16.8 

610.7 

64.82 

15  33.4 

56  59.1 

L 

s. 

17 

8  29.65 

9.117 

216  59.74 

137.91 

957  30.8 

569.0 

66.70 

15  49.3 

57  67.4 

s. 

18 

9  22.23 

9.967 

31338.88 

146.91 

+  132947.8 

+484.6 

68.87 

16    5.4 

58  56.5 

s. 

19 

10  18.45 

9.417 

4  1358.31 

155.90 

161831.3 

350.7 

71.01 

16  19.9 

59  49.8 

s. 

20 

U  17.99 

9.536 

517  37.47 

169.48 

18  4   5.9 

+170.3 

72.65 

16  31.4 

60  32.0 

s. 

21 

12  19.69 

9.501 

62326.13 

165.70 

1830  42.2 

-40.1 

73.42 

16  38.4 

60  57.8 

II. 

s. 

22 

13  21.76 

9.567 

72936.77 

164.31 

17  3153.3 

-«51.4 

73.10 

16  40.0 

61    3.6 

11. 

s. 

23 

14  22.38 

9.475 

834  20.27 

158.80 

+  1513  29.4 

-433.5 

71.86 

16  36.3 

60  49.9 

II. 

s. 

24 

15  20.31 

9J50 

9  3622.69 

151.54 

115135.8 

-666.9 

70.13 

16  28.0 

60  19.5 

II. 

s. 

25 

16  15.17 

9.994 

10  3519.51 

143.67 

7  4712.5 

-646.4 

68.33 

16  16.6 

59  37.6 

II. 

s. 

26 

17    7.21 

9.118 

11  31  27.22 

137.30 

+  321  12.3 

-676.9 

66.80 

16   3.5 

68  49.6 

II. 

s. 

27 

17  57.10 

9.045 

122525.08 

139.85 

-  1    8  19.6 

-665.4 

65.68 

15  50.0 

58   0.1 

u. 

s. 

28 

18  45.60 

9.003 

131759.79 

130.35 

-  52641.2 

-691.6 

65.03 

15  37.2 

57  12.8 

n. 

s. 

29 

19  33.45 

1.089 

14  9  55.22 

190.51 

-  92159.1 

-650.9 

64.78 

15  25.5 

56  29.8 

II. 

s. 

30 

20  21.22 

1.906 

15   145.77 

190.85 

-1244  44.3 

-458.0 

64.81 

15  15.2 

55  52.1 

II. 

s. 

31 

21    9.25 

9.008 

1553  52.17 

130.79 

-1525  45.4 

-846.3 

64.96 

15   6.5 

55  20.1 

11. 

s. 

32 

21  57.61 

9.091 

164619.42 

131.47 

-171929.8 

-990.6 

65.09 

14  59.3 

54  53.6 

II. 

s. 
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FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

at 
Tniiiait 

Apparent 

Deollnation 

at 

Transit. 

Hor. 
Par. 

Semi 

8.T.of 
Som. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

R.  Ascension 

at 

Transit. 

Deofination 

at 

Transit. 

Hor. 
Par. 

Semi- 
diam. 

8.T.of 
Som. 
Pass. 
Mer. 

s 
0.18 

Jan.  0 

h   m 
0  34.1 

h   m    s 
191612.87 

O       1        II 

-2024  38.3 

II 
12.7 

II 

4.8 

0*34 

Feb.  14 

h    m 
23    1.1 

h  m    s 
20  44  26.69 

O       1       II 

-1943  20.4 

II 
7.0 

II 
2.6 

i 

0  25.1 

19  a   9.79 

2015  33.8 

12.9 

4.8 

0.34 

15 

23   3.5 

20  50  45.30 

192346.4 

6.9 

2.6 

0.18 

2 

015.7 

19  542.18 

20   757.3 

13.0 

4.9 

0.34 

16 

23   5.9 

2057  5.95 

19  252.7 

6.9 

2.6 

0.18 

3 

0   6.1 

19  0  0.27 

20    148.8 

13.0 

4.9 

0.35 

17 

23  8.3 

21    328.50 

1840  39.1 

6.8 

2.6 

0.18 

3 

23  56.4 

185414.90 

19  57  7.3 

13.0 

4.9 

0.35 

18 

2310.8 

21   9  52.84 

1817  6.4 

6.8 

2.6 

0.17 

4 

2346.8 

184836.70 

-195352.2 

13.1 

4.9 

0.35 

19 

2313.3 

21  1618.90 

-175211.5 

6.7 

2.5 

0.17 

5 

2337.6 

1843  15.54 

19  52  3.0 

13.1 

4.9 

0.35 

20 

23  15.8 

212246,60 

172557.3 

6.7 

2.5 

0.17 

C 

2328.7 

183819.82 

19  5138.7 

13.0 

4.9 

0.34 

21 

2318.3 

21  29  15.87 

165822.5 

6.7 

2.5 

0.17 

7 

2320.4 

1833  56.18 

19  5237.2 

12.8 

4.9 

0.34 

22 

2320.9 

213546.67 

16  2927.2 

6.6 

2.5 

0.17 

8 

23  12.7 

1830  9.38 

1954  55.3 

12.6 

4.8 

0.33 

23 

2323.5 

21  42  19.00 

155911.2 

6.6 

2.5 

0.17 

9 

23  6.6 

1827  2.37 

-195828.8 

12.3 

4.7 

0.32 

24 

2326.1 

214852.82 

-1527  34.4 

6.6 

2.5 

0.17 

10 

2259.3 

1824  36.52 

20   311.3 

12.1 

4.6 

0.32 

25 

2328.7 

215528.14 

14  54  36.9 

6.6 

2.5 

0.17 

11 

2253.6 

182251.82 

20  85.5.0 

11.9 

4.5 

0.31 

26 

23  31.4 

22  2  4.96 

14  2018.9 

6.6 

2.5 

0.17 

12 

2248.6 

182147.30 

201531.4 

11.6 

4.4 

0.:iO 

27 

23  34.1 

22  843.30 

1344  40.5 

6.6 

2.5 

0.17 

13 

2244.2 

182121.24 

202251.2 

11.3 

4.3 

0.30 

28 

23  36.8 

221523.19 

13  741.8 

6.5 

2.5 

0.16 

14 

2240.5 

182131.49 

-203044.5 

11.1 

4.2 

0.29 

Mar.  1 

23  39.5 

2222  4.67 

-122923.2 

6.6 

2.4 

0.16 

15 

22  37.3 

182215.65 

2039   1.3 

10.8 

4.1 

0.29 

2 

23  42.3 

2228  47.79 

114945.0 

6.6 

2,4 

0.16 

16 

22  34.6 

18  2331.15 

2047  32.2 

10.6 

4.0 

0.28 

3 

23  45.1 

22  3532.59 

11   847.7 

6.6 

2.4 

0.16 

17 

2232.4 

182515.45 

2056  8.0 

10.3 

3.9 

0.28 

4 

2347.9 

224219.12 

10  26  31.8 

6.5 

2.4 

0.16 

18 

2230.6 

1827  26.12 

21   4  39.9 

10.1 

3.8 

0.27 

6 

23  50.8 

2249  7.44 

94258.2 

6.5 

2.4 

0.16 

19 

2229.3 

1830  0.83 

-2112  59.8 

9.8 

3.7 

0.26 

6 

2353.7 

225567.60 

-  858  7.7 

6.5 

2.4 

0.16 

20 

2228.3 

183257.40 

2121   0.7 

9.6 

3.7 

0.26 

7 

23  56.6 

23  249.66 

812   1.6 

6.5 

2.4 

0.16 

21 

2227.6 

183613.83 

212835.6 

9.4 

3.6 

0.25 

8 

2359.5 

23   943.64 

724  41.6 

6.5 

2.4 

0.16 

22 

2227.3 

183948.25 

213538.3 

9.3 

3.5 

0.25 

10 

0  2.5 

231639.58 

636  9.3 

6.5 

2.4 

0.16 

23 

2227.2 

1843  39.01 

2142  3.5 

9.1 

3.4 

0.25 

11 

0  5.6 

232337.49 

64626.9 

6.5 

2.4 

0.16 

24 

2227.3 

184744.69 

-214746.3 

9.0 

3.3 

0.24 

12 

0  8.6 

233037.31 

-  4  5537.0 

6.5 

2.5 

0.16 

25 

2227.7 

18  52  3.63 

215242.2 

8.8 

3.3 

0.24 

13 

011.7 

23  3739.03 

4   3  42.6 

6.5 

2.5 

0.16 

26 

2228.3 

185634.89 

215647.2 

8.7 

3.3 

0.23 

14 

014.8 

2344  42.58 

31047.8 

6.6 

2.5 

0.16 

27 

2229.0 

19    117.25 

2159  57.9 

8.5 

3.2 

0.23 

15 

017.9 

23  5147.81 

21666.8 

6.6 

2.5 

0.17 

28 

2229.9 

19  6  9.68 

22  211.1 

8.4 

3.2 

0.23 

16 

021.1 

235854.51 

1  22 14.8 

6.6 

2.5 

0.17 

29 

2231.0 

191111.31 

-22  324.3 

8.3 

3.1 

0.22 

17 

024.2 

0  6  2.43 

-0  2648.0 

6.7 

2.5 

0.17 

30 

2232.3 

1916  21.31 

22  3.34.7 

8.1 

3.1 

0.22 

18 

027.4 

01311.21 

+  02916.6 

6.7 

2.5 

0.17 

31 

2233.6 

192138.93 

22  240.1 

8.0 

3.1 

0.22 

19 

030.6 

02020.42 

12560.9 

6.8 

2.6 

0.17 

Feb.  1 

2235.0 

1927  3.54 

22  038.7 

7.9 

3.0 

0.21 

20 

033.8 

0  2729.53 

22246.0 

6.8 

2.6 

0.17 

2 

2236.6 

193234.53 

215728.9 

7.8 

3.0 

0.21 

21 

037.0 

034  37.87 

319  61.1 

6.9 

2.6 

0.17 

3 

2238.3 

193811.32 

-215:)  8.9 

7.7 

2.9 

0.20 

22 

040.2 

04144.71 

+  4  16  55.1 

7.0 

2.6 

0.17 

4 

2240.1 

194353.45 

2147  37.4 

7.6 

2.9 

0.20 

23 

043.3 

04849.16 

51346.9 

7.1 

2.7 

0.18 

5 

2241.9 

194940.45 

214053.1 

7.6 

2.9 

0.20 

24 

046.4 

05550.21 

6  10  10.3 

7.2 

2.7 

0.18 

6 

2243.8 

195531.87 

213254.9 

7.6 

2.8 

0.20 

25 

049.4 

1    246.76 

7  5  54.2 

7.3 

2.8 

0.18 

7 

2245.8 

20   127.44 

212342.1 

7.4 

2.8 

0.19 

26 

052.3 

1   937.60 

8  0  43.4 

7.5 

2.8 

0.19 

8 

2247.8 

20   726.81 

-21 13 13.8 

7.3 

2.8 

0.19 

27 

055.0 

11621.43 

+  854  23.3 

7.6 

2.9 

0.19 

9 

2249.9 

201329.63 

21    129.2 

7.3 

2.7 

0.19 

28 

057.7 

12256.88 

9  4639.4 

7.8 

2.9 

0.19 

10 

2252.1 

20  19  35.59 

204827.6 

7.2 

2.7 

0.19 

29 

1   0.2 

12922.58 

10  5717.3 

8.0 

3.0 

0.20 

11 

2254.3 

202544.48 

20  34   8.4 

7.2 

2.7 

0.19 

30 

1   2.5 

13537.16 

1126  3.9 

8.2 

3.0 

0.20 

12 

2256.5 

203156.11 

201831.0 

7.1 

2.7 

0.18 

31 

1   4.6 

1  41  39.23 

121246.8 

8.3 

3.1 

0.21 

13 

2258.8 

203810.25 

-20   135.1 

7.0 

2.7 

0.18 

32 

1   6.4 

147  27.40 

+125714.3 

8.5 

3.2 

0.21 

14  23    l.l'20  44  26.69'-19  43  20.4 

7.0 

2.610.18 

33 

1    8.0 

153  0.39+13  3916.3 

8.7 

3.3 

0.22 
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FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 

Transit 

R.  AsoonsioD 

at 

Tranolt. 

DeoSnaUon 

at 

Transii. 

Hor. 
Par. 

Semi 
diam. 

8.T.of 
Sem. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Tranflit 

Apparent 

R.  Aiicenf  ion 

at 

Transit. 

DecSna^on 

at 

Transit. 

Hor. 
Par. 

Semi, 
diam. 

8.T.of 
Sem. 
Pass. 
Mer. 

Apr.  1 

h    m 
1    6.4 

hm     8 
147  27.40 

O        1        II 

+125714.3 

II 
8.5 

3.2 

0.21 

May  16 

h    m 
2229.4 

h  m     8 
21124.16 

.O       /       II 

+  9  4158.9 

II 
12.7 

// 
4.8 

0.33 

2 

I    8.0 

153   0.39 

13  39  16.3 

8.7 

3.3 

0.22 

17 

2227.5 

21325.29 

9  48  4.9 

12.4 

4.7 

0.32 

3 

1    9.3 

1  58  16.97 

14  1843.8 

9.0 

3.4 

0.22 

18 

22  25.8 

2  15  40.78 

95619.1 

12.2 

4.6 

0.31 

4 

1  10.4 

2   315.99 

14  5529.2 

9.2 

3.5 

0.23 

19|  2224.4 

21810.30 

10  636.0 

11.9 

4.5 

0.31 

5 

1  U.l 

2  756.41 

152926.0 

9.4 

3.6 

0.24 

20 

2223.2 

22053.53 

101850.6 

11.7 

4.4 

o.:m) 

6 

111.5 

21217.24 

+  16  0  28.5 

9.7 

3.6 

0.25 

21 

2222.1 

22350.15 

+103257.2 

11.4 

4.3 

0.29 

7 

1U.6 

2  16  17.60 

1628  32.4 

lO.O 

3.8 

0.26 

22 

2221.4 

22659.39 

10  4850.4 

11.2 

4.2 

0.29 

8 

1  11.3 

219  56,72 

16  53  33.7 

10.3 

3.9 

0.27 

23 

2220.8 

23022.50 

11    624.6 

11.0 

4.1 

0.28 

9 

110.6 

22313.96 

171529.5 

10.6 

4.0 

0.27 

2-1 

2220.5 

23357.75 

112534.3 

10.8 

4.1 

0.27 

10 

1    9.6 

226  8.75 

17  34  17.3 

10.9 

4.1 

0.28 

25 

2220.3 

237  45.^' 

114613.7 

10.5 

4.0 

0.27 

11 

I    8.2 

22840.62 

+17  49  55.2 

11.2 

4.2 

0.29 

26 

2220.4 

24145.52 

+12  817.3 

10.3 

3.9 

0.26 

12 

1    6.4 

2  30  49.26 

18  221.4 

11.5 

4.3 

0.30 

27 

2220.7 

245  57.78 

12  3139.6 

10.1 

3.8 

0.26 

13 

1    4.2 

23234.49 

181135.1 

11.8 

4.5 

0.31 

28|22  21.1 

250  22.17 

1256  15.0 

9.9 

3.8 

0.25 

14 

1    1.6 

233  56.27 

1817  35.6 

12.2 

4.6 

0.32 

29 

2221.7 

254  68.67 

13  2157.9 

9.7 

3.7 

0.25 

15 

058.7 

2  34  54.78 

1820  23.0 

12.5 

4.7 

0.33 

30 

2222.6 

2  5947.28 

13  4842.6 

9.5 

3.6 

0.24 

16 

0  55.3 

2  3530.34 

+  1819  57.9 

12.8 

4.8 

0.34 

31 

2223.7 

3   4  48.03 

+14  1623.3 

9.3 

3.5 

0.24 

17 

0  51.5 

23543.51 

18  1622.4 

13.2 

5.0 

0.35 

Jane  1 

2225.0 

310   1.01 

14  44  54.1 

9.1 

3.5 

0.23 

18 

0  47.6 

235  35.06 

18  9  39.8 

13.5 

5.1 

0.36 

2 

2226.4 

31526.30 

1514   9.2 

8.9 

3.4 

0.23 

19 

0  43.2 

235   6.03 

17  59  54.0 

13.8 

5.2 

0.36 

3]  22  28.1 

321    4.00 

1544   2.1 

8.8 

3.3 

0.22 

20 

0  38.4 

2  34  17.71 

17  4711.4 

U.l 

5.3 

0.37 

4  2230.0 

3  26  54.27 

1614  26.3 

8.6 

3.3 

0.22 

21 

0  33.4 

23311.63 

+173140.3 

14.4 

5.4 

0.38 

5  22  32.1 

3  3257.31 

+164515.5 

8.5 

3.2 

0.22 

82 

0  28.1 

2  3149.56 

1713  30.8 

14.7 

5.5 

0.38 

6 

22  34.4 

3  3913.30 

1716  22.3 

8.3 

3.1 

0.22 

23 

022.5 

230  13.51 

16  52  55.6 

14.9 

5.6 

0.39 

7 

22  37.0 

3  45  42.42 

17  47  39.2 

8.2 

3.1 

0.21 

24 

0  16.8 

22825.72 

16  30   9.7 

15.1 

5.7 

0.39 

8 

2239.7 

3  5224.84 

181858.2 

8.0 

3.0 

0.21 

25 

0  10.9 

22628.53 

16   530.0 

15.3 

5.8 

0.40 

9 

2242.7 

3  5920.74 

18  5011.2 

7.9 

3.0 

0.21 

26 

0   5.0 

224  24.46 

+153915.8 

15.5 

5.8 

0.40 

10 

2245.9 

4   6  30.28 

+1921    8.9 

7.8 

2.9 

0.20 

26 

23  58.9 

22216.10 

15  1 1  48.3 

15.6 

5.9 

0.40 

ll|2249.3 

4  1353.53 

19  5141.6 

7.7 

2.9 

0.20 

27 

23  52.8 

220  6.04 

14  43  30.0 

15.6 

5.9 

0.40 

12  22  53.0 

4  2130.51 

202139.1 

7.5 

2.9 

0.20 

28 

2346.7 

2  17  56.78 

14  14  43.7 

15.7 

5.9 

0.40 

13 

2256.9 

42921.18 

2050  50.7 

7.4 

2.8 

0.19 

29 

23  40.7 

21550.76 

13  45  52.7 

15.7 

5.9 

0.40 

14 

23    1.0 

4  37  25.42 

2119  6.1 

7,3 

2.8 

0.19 

30 

23  34.8 

213  50.27 

+131720.0 

15.8 

6.0 

0.40 

15 

23  5.4 

4  4542.92 

+21  46  10.5 

7.2 

2.7 

0.19 

May  i 

23  28.9 

2  1 1  57.43 

12  4928.1 

15.7 

6.0 

0.40 

16 

23  9.9 

4  54  13.26 

221154.7 

7.1 

2.7 

0.19 

2 

2323.3 

210  14.14 

1222  37.3 

15.6 

5.9 

0.39 

17 

23  14.6 

5  2  55.87 

2236  5.3 

7.1 

2.7 

0.19 

3 

23  17.8 

2   8  42.03 

1157  6.6 

15.5 

5.9 

0.39 

18 

23  19.6 

51149.98 

225830.0 

7.0 

2,6 

0.19 

4 

23  12.6 

2   722.47 

1133  12.7 

15.4 

5.8 

0.39 

19 

23  24.7 

520  54.64 

231856.5 

6.9 

2.6 

0.19 

5 

23   7.6 

2  6  16.61 

+1111    9.6 

15.3 

5.7 

0.39 

20 

23  30.0 

5  30  8.73 

+23  3713.6 

6.9 

2.6 

0.19 

6 

23  2.8 

2  525.37 

10  51    9.5 

15.1 

5.7 

0.38 

V    21 

23  35.4 

539  30.95 

23  5310.5 

6.8 

2.6 

0.19 

7 

22  58.2 

2  4  49.43 

10  33  21.6 

14.9 

5.6 

0.38 

22 

23  40.9 

548  59.83 

24   6  38.0 

6.8 

2.6 

0.18 

8 

22  54.0 

2  4  29.26 

1017  53.4 

14.7 

5.5 

0.37 

23 

2346.6 

5  58  33.78 

24  17  27.9 

6.7 

2.5 

0.18 

9 

2250.0 

2  4  25.15 

10  4  49.9 

14.4 

5.4 

0.37 

24 

23  52.2 

6   811.15 

24  2533.8 

6.7 

2.5 

0.18 

10 

22  46.2 

2   4  37.25 

+  9  54  13.7 

14.2 

5.4 

0.36 

25 

2357.9 

617  50.23 

+24  30  51.7 

6.7 

2.5 

0.18 

11 

22  42.8 

2  5   5.56 

9  46   6.6 

14.0 

5.3 

0.36 

27 

0   3.6 

6  27  29.26 

24  33  18.9 

6.7 

2.5 

0.18 

12 

2239.6 

2  549.98 

940  28.4 

13.7 

5.2 

0.35 

28 

0   9.3 

6  37  6.56 

24  32  55.2 

6.7 

2.5 

0.18 

13 

22  36.7 

2  6  50.32 

937  17.3 

13.5 

5.1 

0.35 

29 

014.9 

64640.56 

24  29  42.0 

6.6 

2.5 

0.18 

14 

2234.0 

2  8  6.34 

936  30.9 

13.2 

5.0 

0.34 

30 

0  20.4 

6  56  9.80 

24  2342.0 

6.7 

2.5 

0.18 

15 

22  31.6 

2  9  37.73 

+  938  6.1 

13.0 

4.9 

0.33 

31 

0  25.8 

7   5  32.94 

+24  14  59.9 

6.7 

2.5 

0.18 

16 

222JK4 

2  1124.16+  94158.9)  12.7 

4.8  0.33 1 

32    0  31.1 

714  48.80 

+24    3  41.7 

6.7 

2.5  0.18|j 
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FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 

Traosit. 

Apparent 

R.AeoenaioD 

at 

Traoait 

Deolinatton 

at 

Traualt 

Hor. 
Par. 

Semt 
dlam. 

8.T.of 
Som. 
Pa«8. 
Mer. 

Date. 

Moan 

Time 

of 

Tranait 

Apparent 

R.Aeoenflioo 

at 

Tranait. 

Apparent 

DecIiuUon 

at 

Tranait 

Hor. 
Par. 

Semi- 
diam. 

8.T.of 

Paea. 
Mer. 

July  1 

h    m 
0  25.8 

h  m    1) 
7   532.94 

+2414  59.9 

6.V 

// 
2.5 

0.18 

Aiig.16 

h   m 
129.5 

h  m    0 
11  10  44.90 

0    /     // 
+  12822.4 

it 
11.9 

4.5 

0.29 

2 

031.1 

7  14  48.80 

24   3  41.7 

6.7 

2.5 

0.18 

17 

126.2 

111125.22 

1  1333.9 

I2.I 

4.6 

0.29 

3 

0  36.3 

723  56.34 

23  49  54.0 

6.7 

2.5 

0.18 

18 

122.7 

1111  47.52 

1    111.4 

12.3 

4.7 

0.30 

4 

041.3 

7  3264.73 

23  33  44.5 

6.8 

2.5 

0.18 

19 

1  18.8 

111161.20 

0  51  25.3 

12.5 

4.7 

0.31 

5 

0  46.2 

74143.30 

23  1521.4 

6.8 

2.6 

0.18 

20 

1  14.6 

111135.70 

044  26.3 

12.7 

4.8 

0.31 

G 

0  50.9 

7  5021.49 

+2254  53.1 

6.8 

2.6 

0.18 

21 

110.1 

nil   0.57 

+  04024.7 

12.9 

4.9 

0.32 

7 

0  55.4 

7  58  48.87 

223227.8 

6.9 

2.6  0.18 

22 

1    5.3 

11  10  5.54 

0  3929.9 

13.1 

4.9 

0.32 

8 

059.7 

8  7   5.17 

22  814.2 

6.9 

2.6  0.18 

23 

1    0.1 

11   8  50.53 

0  4150.1 

13.3 

5.0 

0.33 

9 

1    3.8 

8  15  10.20 

214220.9 

7.0 

2.6 

0.19 

24 

0  54.5 

11    7  15.74 

0  47  33.1 

13.5 

5.1 

0.33 

10 

1    7.7 

8  23   3.83 

2114  56.2 

7.1 

2.7 

0.19 

25 

0  48.7 

11    521.70 

06643.9 

13,7 

5.2 

0.33 

11 

111.5 

8  3046.07 

+20  46  7.9 

7.1 

2.7 

0.19 

26 

0  42.6 

11    3   9.29 

+  1   924.7 

13.8 

6.2 

0.34 

12 

1  15.1 

8  38  16.94 

2016   3.7 

7.2 

2.7 

0.19 

27 

0  36.2 

11    0  39.87 

12534.6 

13.9 

5.2 

0.34 

13 

1  18.4 

84536.50 

194451.1 

7.3 

2.7 

0.19 

029.5 

10  57  55.28 

145  8.2 

14.0 

5.3 

0..34 

14 

1  21.6 

85244.84 

191236.9 

7.3 

2.8  0.19 

0  22.6 

10  54  57.83 

2  7  56.1 

14.1 

5.3 

0.35 

15 

124.6 

859  42.12 

183928.0 

7.4 

2.8  0.19 

30 

015.6 

105150.33 

23343.7 

14.1 

6.3 

0.35 

16 

127.4 

9  628.50 

+18   530.7 

7.5 

2.8  0.19 

31 

0   8.4 

10  4836.08 

+  3  210.7 

14.0 

5.2 

0.35 

17 

130.1 

913  4.14 

173051.0 

7.6 

2.9  0.20 

Sept.  1 

0    1.2 

104518.84 

33251.9 

14.0 

6.2 

0.35 

18 

132.6 

91929.21 

16  5534.9 

7.6 

2.9  0.20 

1 

23  54.0 

10  42  2.71 

4   517.8 

13.9 

5.2 

0.35 

ly 

134.9 

925  43.85 

161947.7 

7.7 

2.9  0.20 

2 

2346.9 

10  3852.06 

4  3854.4 

13.8 

6.2 

0.35 

20 

137.0 

93148.2:5 

154334.8 

7.8 

3.0  0.20 

3 

23  40.0 

10  3561.35 

513  5.2 

13.7 

5.1 

0.34 

21 

138.9 

93742.50+15  7   1.2 

7.9 

3.0  0.20 

4 

23  33,3 

10  33  4.98 

+  54711.8 

13.5 

5.1 

0.34 

22 

140.6 

9  4326.81    14  3011.7 

8.0 

3.0  0.20 

5 

2326.9 

10  3037.19 

620  36.9 

13.2 

6.0 

0.33 

2:^ 

142.2 

949   1.28    135311.0 

8.1 

3.1  0.21 

0 

2:J20.9 

102831.88 

65239.7 

12.9 

4.9 

0.33 

24 

143.7 

9  54  26.00    1316   3.8 

8.3 

3.1  0.21 

7 

23  15.3 

10  26  52.54 

7  2247.8 

12.6 

4.8 

0.32 

25 

145.0 

9  59  41.05 

123854.3 

8.4 

3.2  0.21 

8  23  10.2 

102542.09 

75028.0 

12.3 

4.7 

0.31 

26 

146.1 

10  4  46.52+12    146.9 

8.5 

3.2  0.21 

9  23   5.6 

10  25  2.85 

+  8  15  12.0 

12.0 

4.6 

0.31 

27 

147.1 

10   942.41     112446.0 

8.6 

3.3' 0.21 

10  23    1.6  10  24  56.56 

8  3635.6 

11.6 

4.4 

0.30 

28 

148.0 

1014  28.73 

10  47  55.7 

8.8 

3.3  0.22 

11  2258.1 

10  2524.22 

86418.7 

11.3 

4.3 

0.29 

29 

148.7 

10  19   5.47 

10  1120.1 

8.9 

3.4  0.22 

12  2255.2 

102626.30 

9  8  5.9 

11.0 

4.1 

0.28 

30 

149.2 

10  23  32.59 

9  35  3«6 

9.0 

3.4  0.22 

13 

2252.9 

10  28  2.62 

91746.1 

10.7 

4.0 

0.27 

31 

149.5 

1027  49.99+85910.6 

9.1 

3.5'  0.22 

14 

2251.1 

103012.44 

+  92312.3 

10.4 

3.9 

0.26 

Aug.  1 

149.7 

103157.56     823  45.7 

9.3 

3.5|  0.23 

15 

2249.9 

10^54.57 

924  21.0 

10.0 

3.8 

0.25 

2 

149.8 

10  35  55.13 

74853.0 

9.4 

3.6  0.23 

16 

2249.1 

10  36   7.37 

92112.6 

9.7 

3.7 

0.24 

3 

149.7 

10  39  42.52 

714  37.0 

9.6 

3.6  0.24 

17 

2248.9 

10  3948.87 

913  51.0 

9.4 

3.6 

0.23 

4 

149.3 

104319.49 

6  41    2.9 

9.7 

3.7 

0.24 

18 

2249.1 

10  43  56.83 

9  222.9 

9.1 

3.6 

0.22 

5 

148.8 

104645.77 

+  6  815.6 

9.9 

3.7 

0.24 

19 

2249.7 

10  4828.85 

+  84657.7 

8.9 

3.4 

0.22 

6 

148.1 

1050   1.03 

53620.3 

10.0 

3.8  0.25 

20 

2250.6  10  5322.37 

82747.4 

8.6 

3.3 

0.21 

7 

147.2 

10  53  4.92 

5  522.7 

10.2 

3.9  0.25 

21 

22  51.9  10  5834.86 

8  5  5.3 

8.4 

3.2 

0.21 

8 

146.1 

105557.01 

4  3523.7 

10.4 

3.9|o.26 

22 

2253.4  It    4   3.76 

739  6.5 

8.2 

3.1 

0.20 

9 

1  44.9 

105836.87 

4   644.4 

10.5 

4.0  0.26 

2:) 

2255.2  11   946.60 

710  7.2 

8.0 

3.0 

0.20 

10 

1  43.5 

11    1    3.97 

+  3  3916.5 

10.7 

4.1' 0.26 

24 

2257.1 

111541.11 

+  6  3824.1 

7.8 

3.0 

0.19 

11 

141.8 

11   317.76 

313  12.1 

10.9 

4.1  0.27 

25 

2269.3 

112145.17 

6  414.3 

7.7 

2.9 

0.19 

12 

1  39.8 

11    517.62 

24838.6 

11.1 

4.2  0.27 

26 

23    1.5 

1 1  27  56.84 

527  54.5 

7.6 

2.8 

0.18 

13 

137.6 

It    7  2.95 

22544.1 

11.3 

4.3  0.28 

27 

23   3.9 

1134  14.41 

4  4940.8 

7.4 

2.8 

0.18 

14 

1  35.2 

11    833.06 

2   4  37.2 

11.5 

4.3  0.28 

28 

23   6.3 

1140  36.38 

4   948.9 

7.2 

2.7 

0.18 

15 

132.5 

11    9  47.28+  14526.8 

11.7 

4.4  0.28 

29 

23   8.7 

1147   1.48+  32833.4 

7.1 

2.7 

0.18 

16 

129.5 

111044.90'+  12822.4' 11.9 

4.5  0.29 

30  23  1 1.2'  1 1  5328.62+  2 46  7.8 

7.0 

2.6 

0.17 

396 
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FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 

Transit 

R-Aiioension 

At 

Transit. 

DeoSutftion 

at 

Transit. 

Hor. 
Par. 

Sem! 
diam. 

8.T.of 
Sem. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

R.  Anoension 

at 

Transit 

Apparent 

Declination 

at 

Transit 

Hor. 
Par. 

Semi- 
diam. 

8.T.of 
Sem. 
Pass. 

Mer. 

Oct.  1 

h    m 
23  13.8 

h  m     8 
115956.90 

+  2  2  44.8 

6.9 

2.6 

o!l7 

No7.17 

h    m 
058.7 

b  m     s 
164628.62 

O        /       // 

-24  4113.4 

II 
7.0 

II 
2.6 

0.19 

S 

2316.3 

12   625.55 

1  18  35.8 

6.8 

2.6 

0.17 

18 

1    0.9 

16  5239.10 

24  5419.4 

7.1 

2.7 

0.19 

3 

23  18.8 

121253.95 

+  03351.2 

6.7 

2.6 

0.17 

19 

1   3.1 

16  58  47.45 

25  6   5.9 

7.2 

2.7 

0.19 

4 

2321.3 

121921.72 

-Oil  19.8 

6.7 

2.6 

0.17 

20 

1    5.2 

17  4  53.08 

251631.4 

7.3 

2.7 

0.20 

5 

2323.8 

122546.50 

0  5648.8 

6.6 

2.6 

0.16 

21 

1    7.3 

1710  55.37 

252534.5 

7.4 

2.8 

0.20 

6 

2326.3 

123214.00 

-  14228.3 

6.6 

2.5 

0.16 

22 

I   9.3 

17  16  53.57 

-253314.1 

7.5 

2.8 

0.20 

7 

2328.8 

123838.05 

22811.6 

6.5 

2.5 

0.16 

23 

111.3 

172246.84 

253929.2 

7.6 

2.9 

0.20 

8 

2331.2 

1245  0.53 

3  13  52.6 

6.5 

2.5 

0.16 

24 

113.1 

172834.22 

2544  18.9 

7.7 

2.9 

0.21 

9 

23  33.6 

125121.38 

3  5926.3 

6.4 

2.5 

0.10 

25 

114.8 

1734  14.59 

254742.5 

7.9 

3.0 

0.21 

10 

23  35.9 

1257  40.61 

4  44  48.1 

6.4 

2.4 

0.15 

26 

116.4 

1739  46.71 

2549  39.5 

8.0 

3.0 

0.22 

Jl 

23  38.3 

13   3  58.26 

-  529  53.7 

6.4 

2.4 

0.15 

27 

117.8 

1745  9.17 

-2550  9.6 

8.2 

3.1 

0.22 

12 

23  40.6 

13  10  14.35 

614  39.4 

6.3 

2.4 

0.15 

28 

119.1 

175020.36 

25  4912.8 

8.4 

3.1 

0.23 

13 

2342.9 

13  1628.98 

6.59    1.9 

6.3 

2.4 

0.15 

29 

120.1 

175518.47 

2546  49.8 

8.6 

3.2 

0.23 

14 

^45.2 

132242.25 

74258.3 

6.3 

2.4 

0.15 

30 

120.9 

18  0   1.47 

2543   1.4 

8.7 

3.2 

0.24 

15 

2347.4 

132854.26 

82625.9 

6.3 

2.4 

0.15 

Dec.  1 

121.4 

18  4  27.06 

253748.9 

8.9 

3.3 

0.24 

16 

2349.7 

1335  5.14 

-  9  922.3 

6.2 

2.4 

0.15 

2 

121.5 

18  8  32.71 

-2531  14.1 

9.1 

3.4 

0.25 

17 

2351.9 

134115.00 

9  5146.4 

6.2 

2.3 

0.15 

3 

121.3 

181215.61 

252319.2 

9.3 

3.5 

0.25 

18 

23  54.1 

13  4723.99 

1033  33.2 

6.2 

2.3 

0.15 

4 

120.6 

181532.69 

2514   7.0 

9.6 

3.6 

0.26 

19 

2356.3 

13  5332.24 

1114  43.8 

6.2 

2.3 

0.15 

5 

1  19.5 

181820.65 

25  340.6 

9.8 

3.7 

0.26 

20 

2358.4 

135939.88 

115515.6 

6.2 

2.3 

0.15 

6 

1  17.8 

1820  35.98 

24  52  3.7 

10.1 

3.8 

0.27 

22 

0  0.6 

14   5  47.06 

-1235  6.9 

6.2 

2.3 

0.15 

7 

115.5 

182215.04 

-24  3920.3 

10.4 

3.9 

0.28 

23 

0  2.8 

14  1153.90 

131416.2 

6.2 

2.3 

0.15 

8 

112.6 

182314.23 

24  2534.6 

10.7 

4.0 

0.29 

24 

0  4.9 

14  18  0.55 

13  5242.2 

6.2 

2.3 

0.15 

9 

1    8.9 

182330.12 

24  10  50.8 

11.0 

4.1 

0.29 

25 

0  7.1 

14  24   7.1 1 

14  3023.5 

6.2 

2.3 

0.16 

10 

1    4.5 

182259.75 

235513.1 

11.3 

4.3 

0.30 

26 

0  9.3 

14  3013.71 

15  718.7 

6.2 

2.3 

0.16 

11 

0  59.3 

182140.87 

23  3845.8 

11.6 

4.4 

0.31 

27 

0  11.4 

14  3620.46 

-1543  26.5 

6.2 

2.3 

0.16 

12 

053.2 

1819  32.39 

-232133.5 

11.9 

4.5 

0.32 

28 

013.6 

14  4227.47 

161845.7 

6.2 

2.3 

0.16 

13 

0  46.3 

1816  34.72 

23  3  41.4 

12.2 

4.6 

0.32 

29 

015.8 

14  4834.83 

165315.1 

6.2 

2.4 

0.16 

14 

038.6 

181250.14 

224515.5 

12.4 

4.7 

0.33 

30 

018.0 

14  54  42.63 

172653.3 

6.3 

2.4 

0.16 

15 

0  30.2 

18  8^.08 

222624.0 

12.7 

4.8 

0.33 

31 

020.1 

15  050.94 

17  59  39.1 

6.3 

2.4 

0.16 

16 

021.3 

1^  320.21 

22  718.8 

12.9 

4.9 

0.33 

Nov.  1 

022.3 

15  659.83 

-183131.3 

6.3 

2.4 

0.16 

17 

011.9 

17  5750.34 

-214814.7 

13.0 

4.9 

0.34 

2 

024.5 

1513  9.35 

19  ^fte.6 

6.3 

2.4 

0.16 

18 

0  2.2 

17  52  3.87 

2129  32.1 

13.1 

5.0 

0.34 

3 

026.8 

15  19 19.54 

19  3229.4 

6.3 

2.4 

0.16 

18 

23  52.4 

174612.22 

21 1 1  33.9 

13.0 

4.9 

0.34 

4 

029.0 

152530.43 

20    132.8 

6.4 

2.4 

0.16 

19 

2342.7 

174026.89 

2054  44.6 

12.9 

4.9 

0.34 

5 

031.2 

153142.03 

202937.3 

6.4 

2.4 

0.17 

20 

2333.3 

17  3458.68 

203930.3 

12.9 

4.8 

0.34 

6 

033.5 

1537  54.31 

-20  5641.5 

6.4 

2.4 

0.17 

21 

2324.4 

172956.97 

-202614.1 

12.8 

4.8 

0.34 

7 

035.8 

1544   7.26 

212244.0 

6.5 

2.4 

0.17 

22 

2316.0 

172529.23 

201514.8 

12.7 

4.7 

0.33 

8 

038.1 

155020.83 

214743.5 

6.5 

2.5 

0.17 

23 

23  8.3 

172140.81 

20  644.5 

12.5 

4.7 

0.33 

9 

0  40.4 

155634.93 

221138.5 

6.5 

2.5 

0.18 

24 

23   1.3 

171834.96 

20   049.9 

12.2 

4.6 

0.32 

10 

042.6 

16  249.46 

22  34  27.3 

6.6 

2.5 

0.18 

25 

2255.0 

171613.11 

195730.9 

11.9 

4.5 

0.32 

11 

0  44.9 

16   9  4.30 

-2256  8.5 

6.6 

2.5 

0.18 

26 

2249.4 

1714  35.18 

-195642.1 

11.6 

4.4 

0.31 

12 

047.2 

161519.30 

231640.8 

6.7 

2.5 

0.18 

27 

2244.5 

1713  39.97 

19  5813.5 

11.4 

4.3 

0.30 

13 

049.5 

162134.27 

2336  2.6 

6.7 

2.5 

0.18 

28 

2240.4 

171325.41 

20    152.1 

11.1 

4.2 

0.30 

14 

0  51.8 

1627  48.98 

23  54  12.3 

6.8 

2.6 

0.18 

29 

2236.8 

171349.00 

20  723.3 

10.8 

4.1 

0.29 

15 

054.1 

16  34   3.17 

24  11    8.4 

6.8 

2.6 

0.19 

30 

2233.9 

1714  47.94 

2014  31.3 

10.5 

4.0 

0.28 

16 

056.4 

164016.51 

-24  2649.3 

6.9 

2.6 

0.19 

31 

2231.5 

171619.33 

-202259.7 

10.2 

3.9 

0.27 

17 

058.7  16  4628.621-24  41  13.4'   7.0 

2.6 

0.19 

32 

22  29.6 

17  1820.35 

-20  32  33.5 

10.0 

3.8 

0.26 

VENUS,   1885. 
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FOR  TRANSIT  AT  WASHINGTON. 

D*to. 

Mean 

Time 

of 

Tmndt 

at 
Tnmstt. 

DeoUiMtion 

at 

Transit. 

Hor. 
Par. 

Smnl- 
diam. 

8.T.0I 
Sem. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit 

at 
Transit. 

DeoKaUoD 

at 

Transit. 

Hot. 
Par. 

Semi- 
diam. 

8.T.of 
Sem. 
Psss. 
Her. 

Jan.  0 

h    m 
2156.0 

h  m     s 
1640  40.31 

O       1       II 

-20  5326.6 

6.4 

6.2 

0.44 

Feb.l5 

h    m 
2258.4 

h  m     8 
204543.68 

Q       t       II 

-1844   7.0 

II 
6.6 

II 
5.4 

0.38 

1 

21  56.3 

16  45  55.14 

21    529.2 

6.4 

6.2I0.44 

16  2269.6 

80  50  50.40 

182618.0 

5.6 

5.4 

0.38 

2 

21  57.0 

165110.93 

21  16  55.8 

6.4 

6.2;  0.44 

17  23  0.8 

20  5665.99 

18  7  57.2 

6.6 

6.4 

0.38 

3 

21  58.9 

165627.63 

212746.1 

6.3 

6.1 

0.44 

18  23   1.9 

21    1    0.45 

17  49  6.8 

6.6 

6.4 

0.38 

4 

22  0.2 

17   145.20 

8137  59.3 

6,3 

6.1 

0.44 

19  23  3.0 

21    6  3.76 

178942.7 

5.6 

6.4 

0.37 

5 

22   1.6 

17  7  3.60 

-214735,0 

6.3 

6.1 

0.44 

20' 

23  4.1 

2111   6.91 

-17  950.5 

5.5 

6.3 

0.37 

C 

22  3.0 

171222.80 

2156  32.6 

6.3 

6.1 

0.44 

21 

23  5.2 

21  16  6.90 

16  4929.2 

6.5 

6.3 

0.37 

7 

22  4.4 

171742.75 

22  4  51.7 

6.3 

6.1 

0.43 

22 

23  6.2 

2121    6.74 

162839.5 

5.6 

6.3 

0.37 

8 

22  5.8 

1723   3.39 

221232.0 

6.2 

6.0 

0.43 

83 

23  7.3 

2126   5.42 

16  722.1 

5.5 

6.3 

0.37 

9 

22  7.2 

172824.68 

221933.0 

6.2 

6.0 

0.43 

24 

23  8.3 

2131   2.96 

154537.7 

5.5 

6.3 

0.37 

10 

22   8.6 

173346.56 

-2225  54.4 

6.2 

6.0 

0.43 

25 

23  9.3 

213559.36 

-162326.9 

5.5 

5.3 

0.37 

11 

2210.1 

17  39  9.00 

223135.7 

6.2 

6.0 

0.43 

26 

2310.3 

2140  54.63 

15  060.4 

6.5 

6.3 

0.37 

12 

22  1 1.5 

1744  31.94 

2236  36.7 

6.1 

5.9 

0.43 

27 

2311.3 

214548.78 

14  3749.0 

5.5 

6.3 

0.36 

13 

22  12.9 

174955.31 

2240  57.0 

6.1 

5.9 

0.43 

28 

23  12.2 

215041.8:) 

1414  23.5 

5.6 

6.3 

0.36 

14 

2214.3 

175519.04 

2244  36.4 

6.1 

5.9 

0.43 

Mar.  1 

2313.1 

215533.80 

13  60  34.5 

5.4 

5.3 

0.36 

15 

2215.8 

18  043.10 

-2247  34.8 

6.1 

5.9 

0.43 

2 

2314.0 

22  024.69 

-132688.7 

6.4 

5.2 

0.36 

16 

2217.3 

18  6  7.41 

224952.0 

6.1 

5.9 

0.42 

3 

8314.9 

22  514.65 

13    148.9 

6.4 

5.2 

0.36 

17 

2218.8 

181131.92 

225127.6 

6.0 

5.8 

0.42 

4 

2315.7 

2210  3.39 

1836  53.9 

6.4 

6.2 

0.36 

18 

2220.2 

18  1656.56 

225221.6 

6.0 

5.8 

0.42 

6 

23  16.6 

2214  51.22 

181138.3 

5.4 

6.2 

0.36 

19 

2221.7 

182221.28 

225634.0 

6.0 

5.8 

0.42 

6 

2317.4 

2219  38.08 

1146  8.9 

5.4 

6.2 

0.36 

20 

2223.1 

182746.02 

-2252  4.7 

6.0 

5.8  0.42 

7 

2318.3 

2224  23.97 

-1180  8.4 

5.4 

6.2 

0.35 

21 

2224.6 

18  3310.71 

2250  53.6 

6.0 

5.8  0.42 

8 

23  19.1 

2229  8.93 

1053  55.5 

5.4 

5.2 

0.35 

22 

2226.0 

183835.30 

22  49  0.8 

6.0 

5.7 

0.42 

9 

2319.9 

2233  52.99 

10  2725.0 

6.4 

6.2 

0.35 

23 

22  27.5 

1843  59.r3 

22  4626.2 

5.9 

5.7 

0.42 

10 

8320.7 

22  38:J6.16 

10  0  37.7 

6.4 

6.2 

0.35 

24 

2228.9 

18  4923.95 

22  43   9.8 

5.9 

5.7 

0.41 

11 

2321.4 

22  4318.48 

933  34.3 

6.4 

5.8 

0.35 

25 

2230.4 

18  54  47.89 

-223912.0 

5.9 

5.7  0.4) 

12 

2322.1 

2247  59.97 

-  9   615.6 

5.3 

6.2 

0.35 

26 

2231.8 

19   0  11.51 

2234  32.8 

5.9 

5.7^ 

0.41 

13 

23  22.8 

226240.66 

8  3842.3 

5.3 

6.2 

0.35 

27 

2233.3 

19   5  34.76 

2229  12.3 

5.9 

5.7 

0.41 

14 

2323.5 

22  57  80.60 

810  66.1 

5.3 

6.1 

0.35 

2ri 

22  34.7 

19  10  57.50 

22  23  10.7 

5.9 

5.7 

0.41 

15 

23  24.2 

23    159.80 

7  42  64.8 

5.3 

5.1 

0.35 

29 

2236.2 

19  16  19.88 

221628.3 

5.8 

5.6|0.41 

16 

2324.9 

23  638.31 

7  14  42.2 

5.3 

6.1 

0.34 

30 

2237.6 

192141.67 

-22  9  5.3 

5.8 

5.6' 0.40 

17 

2325.6 

23  1116.15 

-  64618.0 

5.3 

6.1 

0.34 

31 

2239.0 

19  27  2.88 

22    1    2.0 

5.8 

5.6' 0.40 

18 

2326.3 

83  15  63.35 

61742.8 

5.3 

6.1 

0,34 

K«b.  1 

2240.4 

193223.47 

21  52  18.7 

5.8 

5.6  0.40 

19 

2327.0 

232029.95 

54857.4 

5.3 

6.1 

0.34 

2 

2241.8 

19  37  43.40 

2142  55.7 

5.8 

5.6  0.40 

20 

2327.7 

2325  6.99 

520  2.5 

5.3 

5.1 

0.34 

3 

22  43.2 

19  43  2.62 

213253.4 

5.8 

5.6|  0.40 

21 

2328.4 

232941.51 

4  5058.9 

5.3 

6.1 

0.34 

4 

2244.5 

19  4821.08 

-212212.1 

5.7 

6.6  0.40 

22 

23  29.0 

23  3416.53 

-4  2147.4 

5.3 

5.1 

0.34 

5 

22  45.9 

19  53  38.74 

21  10  52.4 

5.7 

5.5  0.3«) 

23 

2329.6 

233851.11 

3  5228.6 

5.3 

6.1 

0.34 

6 

22  47.2 

19  5855.56 

20  5854.6 

5.7 

5.5  0.39 

24 

2:130.2 

23  4325.27 

3  23  3.3 

5.2 

5.1 

0.34 

7 

22  48.5 

20   4  11.50 

20  4619.2 

5.7 

5.5  0.39 

25 

23  30.8 

23  47  59.07 

253:W.2 

5.2 

5.1 

0.34 

8 

22  49.8 

20  926.53 

20  33  6.7 

5.7 

5.5  0.39 

26 

23  31.4 

235232.54 

22355.9 

5.2 

5.1 

0.34 

9 

2251.1 

20  14  40.63 

-20  19  17.7 

5.7 

6.5  0.39 

27 

23  32.0*23  67  6.73 

-  1  54  15.2 

5.2 

5.0 

0.34 

10 

22  52.4 

2019  5.3.75 

20   4  52.7 

5.7 

5.5;  0.39 

28 

23  32.7    0    138.67 

1  24  30.8 

6.2 

5.0 

0.34 

11 

2253.7 

20  25   5.86 

19  49  52.3 

5.6 

5.5  0.39 

29 

23  33.3    0  611.41 

0  54  43.3 

5.2 

5.0 

0.34 

12 

2254.9 

20  30  16.92 

19  34  16.9 

5.6 

5.4  0.38 

30 

23  33.9    0  1043.99 

-  024  53.4 

5.2 

5.0 

0.34 

13 

22  56.1 

20  3526.91 

1918   7.2 

5.6 

5.4.0.38 

31 

2334.5]   0  1516.47 

+  0  4  58.1 

5.2 

5.0 

0.34 

14 

2257.2 

20  40  35.84 

-19   123.7 

5.6 

5.4  0.38 

32 

23  35.1 

0  19  48.88 

+  0  34  50.5 

5.2 

5.0 

0.34 

15 

22  58.4  2045  43.681-1844   7.0 

5.6 

6.4  0.38 

33 

2335.7I   0  24  21.271+  1    4  43.0 

5^2 

5.01 0.34  |l 
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FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Moan 

Time 

of 

Tnwalt. 

Apparent 

at 
Transit. 

Declination 

At 

Trausit. 

Hor. 
Par. 

Semi 
divn. 

8.T.of 
Sem. 
Pafis. 
Mer. 

Date. 

Mean 

Time 

of 

Tranait 

Apparent 
R.AaoenBion 

At 

Transit. 

Apparent 

DeolinaUon 

at 

Tn>nsit. 

Hor. 
Par. 

Semi 
dlom. 

1 
8.T.of 
Sem. 
Pass. 
Mer. 

Apr.  1 

h    m 
23  35.1 

h  m    B 

0  1948.88 

O       $        It 

+  034  50.5 

5.2 

II 
5.0 

B 

0.34 

May  18 

h    m 
0  11.9 

h  m    s 
3  58   8.36 

O       /        // 

+2016  46.9 

5.1 

II 
5.0 

o!35 

8 

23  35.7 

0  24  21.27 

1    4  43.0 

5.2 

5.0 

0.34 

19 

0  13.1 

4   3  15.45 

203343.4 

5.1 

5.0 

0.35 

3 

23  36.2 

02853.67 

1  34  35.0 

5.2 

5.0 

0.33 

20 

014.3 

4   823.61 

2050  6.1 

5.1 

5.0 

0.35 

4 

23  36.8 

0  33  26.14 

2  4  25.7 

5.2 

5.0 

0.33 

21 

015.5 

4  1332.82 

21    5  54.6 

6.1 

5.0 

0.35 

5 

23  37.4 

0  37  58.70 

2  3414.6 

5.2 

5.0 

0.33 

22 

0  16.8 

41843.06 

2121   8.1 

5.1 

5.0 

0.35 

6 

23  38.0 

0  4231.41 

+  3   4    1.0 

5.2 

5.0 

0.33 

23 

018.0 

4  2354.31 

+213546.0 

5.1 

5.0 

0.36 

7 

23  38.6 

0  47  4.30 

3  33  43.9 

5.2 

5.0 

0.33 

24 

0  19.3 

4  29  6.54 

2149  47.6 

6.1 

6.0 

0.36 

8 

23  39.2 

0  5137.41 

4   322.7 

5.2 

5.0 

0.33 

25 

020.5 

4  3419.73 

22  312.4 

5.1 

6.0 

0.36 

9 

23  39.8 

0  56  10.80 

4  32  56.6 

5.2 

5.0 

0.33 

26 

021.8 

4  3933.84 

221559.8 

5.1 

5.0 

0.36 

10 

23  40.4 

1   0  44.51 

5  2  25.0 

5.2 

5.0 

0.33 

27 

023.1 

4  44  48.84 

2228  9.4 

5.1 

6.0 

0.36 

11 

2341.1 

1   518.56 

+  53147.3 

5.2 

5.0 

0.33 

28 

024.4 

4  50  4.70 

+223940.7 

6.2 

6.0 

0.36 

12 

2341.7 

1    952.99 

6    1   2.6 

5.2 

5.0 

0.33 

29 

0  25.7 

45521.38 

2250  33.1 

5,2 

5.0 

0.36 

13 

23  42.3 

114  27.83 

6  3010.2 

5.1 

5.0 

0.33 

30 

027.1 

5  0  38.86 

23  0  46.2 

5.2 

5.0 

0.36 

14 

23  42.9 

1  19  3.13 

6  59  9.3 

5.1 

5.0 

0.33 

31 

028.4 

5  5  57.08 

23  10  19.4 

5.2 

5.0 

0.36 

15 

2343.6 

123  38.92 

7  27  59.3 

5.1 

5.0 

0.33 

June  1 

029.8 

51116.00 

231912.5 

5.2 

6.0 

0.36* 

16 

2344.2 

12815.24 

+  756  39.4 

5.1 

5.0 

0.33 

2 

0  31.2 

516  35.58 

+23272.5.0 

5.2 

5.0 

0.3G 

17 

23  44.9 

13252.12 

8  25  8.7 

5.1 

5.0 

0.33 

3 

0  32.6 

52155.78 

23  34  56.6 

5.2 

6.0 

0.36 

18 

23  45.6 

13729.61 

85326.7 

5.1 

5.0 

0.33 

4 

0  34.0 

52716.53 

23  4146.9 

5.2 

5.0 

0.36 

19 

23  46.4 

142  7.r3 

92132.6 

5.1 

5.0 

0.33 

5 

0  35.4 

5  3237.79 

23  4755.5 

5.2 

5.0 

0.37 

20 

23  47.1 

14646.51 

9  4925.7 

5.1 

5.0 

0.33 

6 

0  36.8 

53759.50 

2:)  53  22.2 

5.2 

5.0 

0.37 

21 

23  47.8 

1  51  26.00 

+1017   5.3 

5.1 

5.0 

0.34 

7 

0  38.2 

543  21.62 

+23  58  6.8 

5.2 

5.0 

0.37 

22 

23  48.5 

156  6.24 

1044.30.5 

5.1 

5.0 

0.34 

8 

0  39.6 

548  44.09 

24   2  9.0 

5.2 

5.0 

0.37 

23 

23  49.3 

2  047.24 

111140.7 

5.1 

5.0 

0.34 

9 

0  41.0 

554   6.83 

24   528.6 

5.2 

5.0 

0..37 

24 

23  50.0 

2  529.05 

1138  35.2 

5.1 

6.0 

0.34 

10 

0  42.4 

55929.80 

24   8  5.4 

6.2 

6.0 

0.37 

25 

2350.8 

21011.70 

12  513.2 

5.1 

5.0 

0.34 

11 

0  43.9 

6  4  52.92 

24  9  59.3 

5.2 

6.0 

0..37 

26 

23  51.6 

214  55.21 

+123133.9 

5.1 

4.9 

0.34 

12 

0  45.3 

61016.15 

+241110.2 

5.2 

6.1 

0.37 

27 

23  52.4 

219  39.62 

12  57  36.7 

5.1 

4.9 

0.34 

13 

0  46.8 

61539.41 

24  1138.1 

5.2 

6.1 

0.37 

28 

23  53.2 

224  24.96 

1323  20.8 

5.1 

4.9 

0.34 

14 

0  48.2 

621    2.64 

24  1122.9 

5je 

5.1 

0.37 

29 

23  54.0 

22911.26 

134845.4 

5.1 

4.9 

0.34 

15 

0  49.7 

62625.77 

24  1024.5 

6.3 

6.1 

0.37 

30 

23  54.8 

23358.54 

14  13  49.9 

5.1 

4.9 

0.34 

16 

051.1 

6  3148.76 

24   843.1 

5.3 

6.1 

0.37 

Maj  1 

2355.7 

2  38  46.82 

+14  3833.4 

5.1 

4.9 

0.34 

17 

0  52.6 

63711.53 

+24   618.6 

5.3 

5.1 

0.37 

2 

2356.6 

243  36.13 

15  2  55.2 

5.1 

4.9 

0.34 

18 

0  54.0 

642  34.01 

n4    311.2 

5.3 

6.1 

0.37 

3 

23  57.5 

2  4826.49 

1526  54.7 

5.1 

4.9 

0.34 

19 

0  55.4 

64756.16 

23  5920.9 

5.3 

5.1 

0.37 

4 

23  58.4 

25317.92 

155031.1 

5.1 

4.9 

0.34 

20 

0  56.8 

6  5317.90 

23  54  47,9 

5.3 

5.1 

0.37 

5 

23  59.3 

2  58  10.45 

161343.6 

5.1 

4.9 

0.34 

21 

0  58.3 

6  58  39.17 

234932.4 

5.3 

5.1 

0.37 

7 

0   0.2 

3   3   4.07 

+16  36  31.5 

5.1 

4.9 

0.34 

22 

0  59.7 

7  3  59.93 

+2343  34.6 

5.3 

5.1 

0.37 

8 

0    1.2 

3   7  58.80 

16  58  54.2 

5.1 

4.9 

0.34 

23 

1    1.1 

7  920.11 

23  36  54.8 

5.3 

5.1 

0.37 

9 

0  2.3 

312  54.65 

1720  50.8 

5.1 

4.9 

0.34 

24 

1    2.5 

7  14  39.66 

2329  33.3 

5.3 

5.1 

0.37 

10 

0  3.2 

3  17  51.64 

17  4220.5 

5.1 

4.9 

0.35 

25 

1    3.8 

719  58.53 

232130,3 

5.3 

5.2 

0.37 

11 

0  4.2 

3  2249.76 

18   322.7 

5.1 

4.9 

0.35 

26 

1    5.2 

72516.66 

231246.1 

5.3 

5.2 

0.37 

12 

0   5.3 

3  2749.03 

+1823  56.5 

5.1 

4.9 

0.35 

27 

1    6.5 

7  30  34.03 

+23  321.1 

6.4 

5.2 

0.37 

13 

0  6.3 

33249.43 

1844    1.4 

5.1 

4.9 

0.35 

28 

1    7.8 

735  50.58 

2253  15.7 

5.4 

5.2 

0.37 

14 

0   7.4 

3  37  50.97 

19   3  36.6 

5.1 

4.9 

0.35 

29 

1    9.1 

7  41    6.26 

2242  30.2 

5.4 

5.2 

0.37 

15 

0   8.5 

34253.64 

192241.5 

5.1 

4.9 

0.35 

30 

1  10.4 

74621.02 

22  31    6.1 

5.4 

5.2 

0.37 

16 

0  9.6 

34757.43 

19  4115.3 

5.1 

4.9 

0.35 

31 

111.7 

7  5134.85 

2219  0.9 

5.4 

6.2 

0.38 

17 

010.7 

3  53  2.35 

+19  5917.3 

5.1 

5.0 

0.35 

32 

113.0 

7  5647.70 

+22  618.1 

6.4 

5.2 

0.38 

I8>   0  11.9 

3  58  8.36'+2016  46.9l   5.1 1   5.0 

0.35 

33 

1  14  2 

8   159.55 

+215257.1 

5.4 

5.2 

0.38 
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FOE  TRANSIT  AT  WASHINGTON. 

Date. 

MOMl 

Time 

of 

Tninait 

K-AiwenaioD 

at 

Transit 

at 
Timnalt. 

Hor. 
Par. 

S«inl- 
diam. 

S.T.of 
Sem. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Traoait. 

R.  AHcension 
at 

TnMiait. 

Appaient 

DeeliDaUoD 

at 

Tranait. 

Hor. 
Par. 

diam. 

8.T.of 
Sem. 
Paaa. 
Mer. 

July  1 

h    m 
1  11.7 

h  m    8 
75134.85 

O        1       II 

+2219  0.9 

II 
5.4 

II 
6.2 

0.38 

A.ng.16 

h    lu 
150.5 

b  m    8 
1 1  31  45.90 

O        1        II 

+  4  18  53.4 

II 
6.1 

II 
5.9 

0.40 

2 

1  13.0 

7  5647.70 

22  618.1 

5.4 

6.2 

0.38 

17 

151.0 

1136  11.26 

34823.0 

6.2 

6.0 

0.40 

3 

1  14.2 

8    159.55 

215257.1 

5.4 

6.2 

0.38 

18 

151.4 

114036.16 

31746.2 

6.2 

6.0 

0.40 

A 

1  15.5 

8  710.35 

213858.4 

5.4 

5.2 

0.38 

19 

151.9 

1145  0.64 

247   3.6 

6.2 

6.0 

0.40 

5 

116.7 

81220.07 

2124  22.5 

5.4 

5.2 

0.38 

20 

152.3 

114924.74 

2  16  15.9 

6.2 

6.0 

0.40 

6 

I  17.8 

81728.69 

+21   910.1 

5.4 

5.3 

0.38 

21 

152.8 

115348.50 

+  14523.8 

6.3 

6.0 

0.40 

7 

1  19.0 

822  36.18 

20  5321.7 

6.5 

5.3 

0.38 

22 

153.2 

115811.97 

114  28.1 

6.3 

6.1 

0.40 

8 

120.2 

827  42.50 

20  36  58.0 

5.5 

5.3 

0.38 

23 

153.7 

12  2  35.19 

0  43  29.5 

6.3 

6.1 

0.41 

9 

121.3 

83247.65 

201959.5 

5.5 

5.3 

0.38 

24 

154.1 

12  6  58.19 

+  01228.6 

6.3 

6.1 

0.41 

10 

122.4 

837  51.61 

20  226.7 

5.5 

5.3 

0.38 

25 

154.6 

121121.01 

-01833.9 

6.4 

6.1 

0.41 

11 

123.5 

84254.36 

+19  44  20.4 

6.5 

5.3 

0.38 

26 

165.0 

121543.72 

-0  4937.4 

6.4 

6.2 

0.41 

n 

124.6 

847  55.89 

192541.3 

5.5 

5.3 

0.38 

27 

155.5 

1220  6.35 

12041.1 

6.4 

6.2 

0.41 

13 

125.7 

85256.17 

19  629.9 

5.5 

5.3 

0.38 

28 

155.9 

1224  28.94 

1  51  44.5 

6.4 

6.2 

0.41 

14 

126.8 

8  57  55.19 

184647.0 

5.5 

5.4 

0.38 

29 

156.3 

122851.55 

22246.9 

6.5 

6.2 

0.42 

15 

127.8 

9  252.95 

1826  33.3 

5.6 

5.4 

0.38 

30 

156.7 

123314.21 

25347.3 

6.5 

6.3 

0.42 

16 

128.8 

9  749.44 

+18  5  49.3 

5.6 

5.4 

0.38 

31 

157.2 

123736.96 

-  324  45.2 

6.5 

6.3 

0.42 

17 

129.8 

91244.67 

1744  36.0 

5.6 

5.4 

0.38 

Sept.  1 

157.6 

124159.83 

35539.9 

6.6 

6.3 

0.42 

18 

130.8 

917  38.63 

172253.9 

5.6 

5.4 

0.38 

2 

158.1 

124622.89 

4  26  30.7 

6.6 

6.4 

0.42 

19 

131.7 

92231.32 

17  0  43.7 

5.6 

5.4 

0.38 

3 

158.5 

1250  46.18 

4  57  16.9 

6.6 

6.4 

0.43 

20 

132.6 

9^22.74 

1638  6.2 

5.6 

^5.4 

0.38 

4 

159.0 

1255  9.73 

627  57.9 

6.6 

6.4 

0.43 

2t 

133.5 

9  3212.91 

+1615  2.1 

5.6 

5.5 

0.36 

6 

159.4 

125933.58 

-55833.1 

6.7 

6.4 

0.43 

22 

134.4 

9  37   1.84 

15  5132.1 

5.7 

5.5 

0..38 

6 

159.9 

13  3  57.78 

629   1.6 

6.7 

6.5 

0.43 

23 

135.2 

9  4149.53 

1527.36.9 

5.7 

5.5 

0.38 

7 

2  0.3 

13  822.36 

65922.7 

6.7 

6.5 

0.44 

24 

136.0 

9  46  36.00 

15  317.3 

5.7 

5.5 

0.38 

8 

2  0.8 

131247.37 

7  29  35.8 

6.8 

6.5 

0.44 

25 

136.8 

95121.26 

14  3833.9 

5.7 

5.5 

0.38 

9 

2   1.3 

131712.83 

7  59  40.1 

6.8 

6.6 

0.44 

26 

137.6 

9  56   5.33 

+14  1327.4 

5.7 

5.5 

0.38 

10 

2   1.8 

132138.79 

-  8  2d  34.8 

6.8 

6.6 

0.44 

27 

138.4 

10  0  48.24 

13  47  58.7 

5.7 

5.5 

0.38 

11 

2  2.3 

1326  5.27 

85919.3 

6.9 

6.6 

0.45 

28 

139.1 

10   5  30.01 

1322  8.5 

5.8 

5.6 

0.38 

12 

2  2.8 

13  30  32.30 

928  53.0 

6.9 

6.6 

0.45 

20 

139.8 

10  10  10.67 

1255  57.4 

5.8 

5.0 

0.38 

13 

2   3.3 

1334  59.93 

95815.0 

6.9 

6.7 

0.45 

30 

1  40.5 

1014  50.24 

1229  26.1 

5.8 

5.6 

0.38 

14 

2  3.8 

13  3928.19 

102724.5 

7.0 

6.7 

0.46 

3] 

141.2 

101928.75 

+12  235.5 

5.8 

5.6 

0.38 

15 

2  4.3 

13  4357.10 

-105620.8 

7.0 

6.7 

0.46 

Aug.  J 

141.9 

1024   6.22 

113526.2 

5.8 

5.6 

0.38 

16 

2  4.8 

13  4826.70 

1125  3.2 

7.0 

6.8 

0.46 

2 

1  42.6 

10  2842.68 

11    7  58.9 

5.8 

5.7 

0.38 

17 

2  5.4 

135257.01 

115331.2 

7.1 

6.8 

0.46 

3 

143.3 

103318.18 

104014.3 

5.9 

5.7 

0.38 

18 

2  6.0 

1357  28  06 

12214.3.8 

7.1 

6.8 

0.47 

4 

143.9 

1037  52.r3 

10  12  13.2 

5.9 

5.7 

0.38 

19 

2  6.6 

14    159.88 

124940.4 

7.1 

6.9 

0.47 

5 

144.5 

10  4226.37 

+  94356.3 

5.9 

5.7 

0.39 

20 

2  7.2 

14   632.49 

-1317  20.2 

7.2 

6.9 

0.47 

6 

145.1 

104659.13 

9  1524.3 

5.9 

5.7 

0.39 

21 

2  7.8 

1411    5.94 

13  44  42.5 

7.2 

7.0 

0.48 

7 

145.7 

105131.05 

8  46  38.0 

5.9 

5.7 

0.39 

22 

2  8.4 

14  1540.25 

14  1146.5 

7.2 

7.0 

0.48 

8 

146.3 

1056  2.16 

817.37.9 

6.0 

5.8 

0.39 

23 

2  9.0 

14  20  15.46 

14  3831.5 

7.3 

7.0 

0.48 

9 

1  46.9 

11    032.50 

7  4824.9 

6.0 

5.8 

0..39 

24 

2  9.6 

14  24  51.58 

15   4  56.6 

7.3 

7.1 

0.49 

10 

147.4 

11    5  2.09 

+  7  1859.8 

6.0 

5.8 

0.39 

25 

210.3 

14  2928.63 

-1531    1.3 

7.4 

7.1 

0.49 

11 

148.0 

11    930.96 

6  4923.0 

60 

5.8 

0.39 

26 

211.0 

14  34   6.63 

15  5644.9 

7.4 

7.1 

0.49 

12 

148.5 

11  1359.16 

619  35.8 

6.1 

5.8 

0.39 

27 

211.7 

14  38  45.59 

1622  6.6 

7.4 

7.2 

0.50 

13 

149.0 

11  1826.72 

549  38.4 

6.1 

5.9 

0.39 

28 

2  12.4 

14  4325.55 

16  47   5.6 

7.5 

7.2 

0.50 

14 

149.5 

112253.67 

5  1931.8 

6.1 

5.9 

0.39 

29 

2  13.2 

14  48  6.52 

17  1141.3 

7.5 

7.3 

0.51 

]& 

150.0 

112720.05 

+  4  4916.6 

6.1 

5.9 

0.40 

30 

214.0 

14  52  48.52 

-173552.9 

7.6 

7.3 

0.51 

16 

150.5 

113145.90 

+  4  18  53.4 

6.1 

5.9 

0.40 

31 

214.8 

14  57  31.57 

-17  59  39.7 

7.6 

7.3 

0.52 

400 
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FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 

Tiiwait. 

ApiMTent 

R.AacenaioD 

at 

Tnoeit 

Apparont 

DeoUnation 

at 

Tnineit. 

Hor. 
Par. 

Semi 
diam. 

8.T.<if 
Sem, 
PaM. 
Mer. 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

R.AMen8ioD 

at 

Tranait 

Apparent 

DeclinaUon 

at 

Tranait. 

Hot. 
Par. 

Semi. 
dUun. 

8.T.of 
Sem. 
Pa«8. 
Mer. 

Oct.  1 

h    m 
214.8 

b   m    B 
14  57  31.57 

O        1        II 

-1759  39.7 

7.6 

7.3 

o!52 

No7.16 

h    m 
3   2.9 

h  m    a 
1847   8.56 

-2.5  53  8.8 

II 
10.6 

10.2 

o!76 

8 

215.6 

15  2  15.67 

18  2:)    1.0 

7.7 

7.4 

0.52 

17 

3   3.9 

1852   4.91 

2547  44.7 

10.7 

10.3 

0.76 

3 

2  16.4 

15   7   0.84 

18  45  56.1 

7.7 

7.4 

0.52 

18 

3   4.9 

185659.92 

254140.5 

10.8 

10.4 

0.77 

4 

2  17.2 

15  1147.08 

19  824.2 

7.7 

7.5 

0.53 

19 

3   5.9 

19    153.50 

25  34  56.6 

10.9 

10.5 

0.77 

5 

218.1 

15]634.3i> 

19  3024.7 

7.8 

7.5 

0.5:) 

20 

3   6.8 

19  6  45.58 

2527  33.6 

11.0 

10.6 

0.78 

C 

218  9 

152122.76 

-195156.9 

7.8 

7.6 

0.54 

21 

3   7.7 

191136.08 

-2519  31.9 

11.1 

10.7 

0.79 

7 

2  19.8 

1526  12.20 

20  13   0.0 

7.9 

7.6 

0.54 

22 

3  8.6 

19  1624.93 

251052.0 

11.2 

^10.8 

0.80 

8 

220.7 

15  31    2.69 

20  33  33.3 

7.9 

7.7 

0.54 

23 

3  9.4 

1921  12.06 

25   134.5 

11.3 

10.9 

0.B0 

9 

221.6 

15  3554.24 

205336.1 

8.0 

7.7 

0.55 

24 

310.2 

19  2557.41 

24  51  39.7 

11.4 

11.0 

0.81 

10 

222.5 

1540  46.82 

21  13  7.7 

8.0 

7.8 

0.55 

25 

310.9 

19  3040.89 

24  41    8.4 

11.5 

11.1 

0.82' 

11 

223.5 

1545  40.42 

-2132  7.5 

8.1 

7.8 

0.56 

26 

311.6 

193522.45 

-24  30   1.1 

11.6 

11.2 

0.82 

12 

224.4 

15  50  35.01 

2150  34.8 

8.1 

7.9 

0.56 

27 

3  12.3 

1940  2.03 

24  18  18.4 

11.7 

11.3 

0.83 

13 

225.4 

15  55  30.57 

22  828.9 

8.2 

7.9 

0.57 

28 

313.0 

19  44  39.54 

24   6    1.1 

11.8 

11.4 

0.84 

14 

2  26.4 

16  027.07 

2225  49.2 

8.2 

8.0 

0.57 

29 

313.7 

194914.93 

2353  9.8 

11.9 

11.5 

0.84 

15 

227,4 

16  524.47 

224235.1 

8.3 

8.0 

0.58 

30 

3  14.3 

19  5348.15 

2339  45.2 

12.1 

11.7 

0.85 

16 

228.4 

161022.75 

-2258  45.9 

8.4 

8.1 

0.58 

Dec.  1 

314.9 

195819.13 

-232548.0 

12.2 

11.8  0.86 

17 

229.5 

161521.89 

231421.1 

8.4 

8.1 

0.59 

2 

315.4 

20  247.81 

2311  18.9 

12.3 

11.9  0.86 

18 

2  30.5 

16  20  21. &1 

2329  20.1 

8.5 

8.2 

0.59 

3 

3  15.9 

20   7  14.14 

225618.9 

12.4 

12.0  0.87 

19 

231.6 

162522.57 

234342.3 

8.5 

8.2 

0.60 

4 

3  16.4 

201138.03 

2240  48.6 

12.6 

12.1 

0.88 

20 

2  32.7 

163024.04 

23  5727.1 

8.6 

8.3 

0.60 

5 

316.8 

2015  59.43 

2224  49.0 

12.7 

12.3 

0.89 

21 

233.8 

163526.18 

-24  1034.1 

8.6 

8.4 

0.61 

6 

317.2 

20  2018.28 

-22  820.7 

12.8 

12.4 

0.90 

22 

234.9 

16  4028.96 

24  23   2.8 

8.7 

8.4 

0.61 

7 

317.5 

2024  34.52 

21  51  24.7 

13.0 

12.6  0.90 

23 

2  36.0 

1645  32.34 

24  34  52.7 

8.7 

8.5 

0.02 

8 

3  17.7 

202848.09 

2134    1.7 

13.1 

12.7  0.91 

24 

2  37.1 

16  50  36.27 

24  46   3.3 

8.8 

8.5 

0.63 

9 

3  18.0 

203258.93 

21  16  12.8 

13.3 

12.8  0.92 

25 

2  38.2 

1655  40.69 

.24  56  34.3 

•8.9 

8.6 

0.63 

10 

318.2 

20  37  6.96 

20  57  58.9 

13.4 

13.0  0.93 

26 

239.3 

17  0  45.54 

-25  6  25.3 

8.9 

8.6 

0.64 

11 

3  18.4 

20  4112.12 

-203920.9 

13.6 

13.1 

0.94 

27 

2  40.5 

17  5  50.78 

2515  35.9 

9.0 

8.7 

0.64 

12 

3  18.5 

204514.34 

20  2019.6 

13.7 

13.3,0.95 

28 

241.6 

17  10  56.35 

2524   5.8 

9.1 

8.8 

0.65 

13 

3  18.6 

20  4913.54 

20   0  56.1 

13.9 

13.4,0.96 

29 

2  42.8 

17  16  2.17 

25  3154.6 

9.1 

8.8 

0.65 

14 

3  18.6 

20  53  9.(;8 

19  4111.3 

14.0 

13.6  0.96 

30 

243.9 

1721    8.18 

2539   2.1 

9.2 

8.9 

0.66 

15 

3  18.5 

20  57  2.70 

19  21    6.3 

14.2 

13.7  0.97 

31 

2  45.1 

1726  14.33 

-254528.2 

9.3 

9.0 

0.66 

16 

3  18.4 

21    0  52.51 

-19  041.9 

14.4 

13.9  0.98 

Nov.  1 

246.2 

17  3120.54 

25  51  12.5 

9.3 

9.0 

0.67 

17 

3  18.2 

21    4  39.05 

1839  59.2 

14.6 

14.  l|  0.99 

2 

2  47.4 

17  3626.75 

2556  14.8 

9.4 

9.1 

0.67 

18 

3  17.9 

21    822.24 

181859.3 

14.8 

14.3  1.00 

3 

248.5 

174132.89 

26  0  35.1 

9.5 

9.2 

0.68 

19 

317.6 

21  12  2.04 

17  57  43.0 

15.0 

14.5  1.01 

4 

249.7 

17  46  38.89 

26  4  13.1 

9.6 

9.3 

0.68 

20 

3  17.3 

211538.35 

17  3611.5 

15.1 

14.6  1.03 

5 

2  50.8 

17  5144.64 

-26   7   9.0 

9.7 

9.3 

0.60 

21 

3  16.9 

21  1911.12 

-17  14  25.7 

15.3 

14.8  1.04 

6 

252.0 

17  56  50.08 

26  922.6 

9.7 

9.4 

0.70 

22 

3  16.5 

212240.28 

16  5226.8 

15.5 

]5.o'  1.05 

7 

253.1 

18    155.12 

26  10  54.0 

9.8 

9.5  0.70 

23 

3  16.0 

2126   5.76 

16  30  15.9 

15.8 

1.5.2  1.06 

8 

254.3 

18  6  59.69 

26  11  43.1 

9.9 

9.6  0.71 

24 

3  15.5 

2129  27.48 

16   7  53.9 

16.0 

15.4  1.07 

9 

2  55.4 

1812  3.69 

26  1 1  49.9 

10.0 

9.6  0.71 

25 

3  14.8 

213245.3/ 

15  4522.0 

16.2 

15.6  1.09  1 

1 

10 

2  56.5 

18  17  7.04 

-2611  14.5 

10.0 

9.7 

0.72 

26 

314.1 

21.35  59.35 

-152241.2 

16.4 

15.8  1.10 

11 

257.6 

1822  9.65 

26  9  57.2 

10.1 

9.8  0.73 

27 

3  13.3 

21.39  9.35 

14  59  52.6 

16.6 

16.0  1.11  ! 

12 

258.7 

182711.43 

26   7  58.2 

10.2 

9.9  0.73 

28 

3  12.4 

21  42  15.26 

14  3657.4 

16.8 

16.3  1.12  , 

13 

2  50.8  18  32  12.30 

26   5  17.6 

10.3 

9.9 

0.74 

29 

311.5 

21  45  16.99 

14  13  56.8 

17.1 

16.5  1.14  , 

14 

3   0.8  183712.17 

26   155.7 

10.4 

10.0 

0.74 

30 

310.5 

214814.47 

135051.7 

17.3 

16.7  1.15 

15 

3    1.9  184210.95 

-255752.6 

10.5 

10.1 

0.75 

31 

3  9.5 

2151    7.58 

-132743.5 

17.6 

17.0  1.17 

16 

3  2.9118  47  8.56 

-2553  8.8 

10.6 

10.2*  0.76 

32 

3  8.4 

215356.22 

-13  4  33.7 

17.8 

17.2J.18 
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0 

FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 

Tninait. 

at 
Transit. 

Apparent 

Deolinaiion 

at 

Transit. 

Hor. 
Par. 

Semi 
diam. 

8.T.of 
Sem. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

R.  Ascension 

at 

Transit. 

Apparent 

Declination 

at 

Transit 

Eor. 
Par. 

Semi- 
diam. 

S.T.of 
Sem. 
Pass. 
Mer. 

Oct.    1 

h    m 
20   3.1 

h   m     8 
848  47.46 

O        /        // 

+19  2  58.0 

4.8 

// 
2.7 

0.19 

Nov.16 

h    m 
1841.4 

h   m     B 
10  28  13.64 

O       t        II 

+1140   2.8 

// 
6.0 

3.4 

s 
0.23 

8 

20    1.6 

8  51  12.48 

18  5417.3 

4.8 

2.8 

0.19 

17 

18  39.4 

10  30   5.80 

1130  23.0 

6.0 

3.4 

0.2:5 

3 

20   0.1 

8  53  36.86 

18  4531.8 

4.8 

2.8 

0.20 

18 

18  37.3 

10  3157.11 

1 1  20  45.7 

6.1 

3.5 

0.24 

4 

19  58.5 

8  50   0.60 

183641.7 

4.9 

2.8 

0.20 

19 

18  35.2 

10  33  47.58 

111111.2 

6.1 

3.5 

0.24 

5 

19  57.0 

85823.71 

1827  47.0 

4.9 

2.8 

0.20 

20 

18  33.1 

10  3537.19 

n    139.5 

6.2 

3.5 

0.24 

6 

19  55.4 

9   0  46.17 

+1818  47.9 

4.9 

2.8 

0.20 

21 

1831.0 

10  37  25.94 

+10  5210.9 

6.2 

3.5 

0.24 

7 

19  5.3.8 

9  3   7.97 

18  9  44.8 

4.9 

2.8 

0.20 

22 

1828.8 

10  3913.81 

10  42  45.5 

6.2 

3.6 

0.24 

8 

19  52.2 

9   529.12 

18  0  37.7 

4.9 

2.8 

0.20 

23 

1826.7 

1041    0.81 

10  33  23.5 

6.3 

3.6 

0.24 

9 

19  50.7 

9   749.61 

17  5126.7 

5.0 

2.8 

0.20 

24 

18  24.5 

10  4246.90 

1024   5.1 

6.3 

3.6 

0.24 

10 

19  49.1 

9  10  9.43 

17  4212.0 

5.0 

2.8 

0.20 

25 

1822.3 

10  44  32.08 

1014  50.5 

6.4 

3.6 

0.25 

11 

1947.4 

9  1228.59 

+17  32  53.7 

5.0 

2.9 

0.20 

26 

1820.1 

10  4616.34 

+10   639.9 

6.4 

3.7 

0.25 

12 

19  45.8 

9  14  47.09 

1723  32.0 

5.0 

2.9 

0.20 

27 

18  17.9 

10  47  59.64 

9  56  33.5 

6.4 

3.7 

0.25 

13 

1944.2 

9  17   4.92 

17  14   7.1 

5.0 

2.9 

0.20 

28 

18  15.7 

104941.99 

947  31.4 

6.5 

3.7 

0.25 

14 

19  42.5 

9  1922.07 

17  4  39.1 

5.1 

2.9 

0.20 

29 

18  13.4 

10  512.3.38 

938  34.0 

6.5 

3.7 

0.25 

15 

19  40.9 

92138.54 

16  55   8.1 

5.1 

2.9 

0.20 

30 

1811.1 

10  53   3.77 

9  29  41.4 

6.6 

3.8 

0.25 

16 

19  39.2 

923  54.35 

+16  45  34.3 

5.1 

2.9 

0.20 

Dec.  1 

18  8.9 

10  64  43.14 

+  920  63.8 

6.6 

3.8 

0.26 

17 

19  37.5 

9  26   9.47 

16  35  57.8 

5.1 

2.9 

0.20 

2 

18  6.6 

10  56  21.48 

91211.4 

6.7 

3.8 

0.26 

18 

19  35.8 

9  2823.93 

16  2618.8 

5.2 

2.9 

0.20 

3 

18  4.3 

10  57  58.79 

9   3  34.4 

6.7 

3.8 

0.26 

11) 

1934.1 

9  30  37.72 

1616  37.4 

5.2 

3.0 

0.21 

4 

18   1.9 

10  59  35.02 

855   3.0 

6.7 

3.9 

0.26 

20 

19  32.4 

93250.84 

16  6  53.8 

5.2 

3.0 

0.21 

5 

17  59.6 

11    1  10.17 

846  37.4 

6.8 

3.9 

0.26 

21 

19  30.6 

9  35   3.28 

+1557  8.0 

5.2 

3.0 

0.21 

6 

17  57.2 

11    244.20 

+  83818.0 

6.8 

3.9 

0.26 

22 

19  28.8 

9  3715.04 

15  4720.4 

5.3 

3.0 

0.21 

7 

17  54.8 

11    417.12 

830  4.8 

6.9 

3.9 

0.27 

23 

1927.1 

9  3926.11 

1537  31.0 

5.3 

3.0 

0.21 

8 

17  52.4 

11    548.90 

82158.0 

6.9 

4.0 

0.27 

24 

1925.3 

9  4136.50 

1527  39.9 

5.3 

3.0 

0.21 

9 

17  50.0 

11    719.51 

813  57.9 

7.0 

4.0 

0.27 

25 

19  23.6 

9  43  46.22 

1517  47.4 

5.3 

3.1 

0.21 

10 

17  47.5 

11    848.94 

8  6   4.6 

7.0 

4.0 

0.27 

26 

1921.8 

9  45  55.25 

+15   7  53.6 

5.4 

3.1 

0.21 

11 

17  45.1 

111017.18 

+  7  5818.4 

7.1 

4.1 

0.27 

27 

19  20.0 

9  48   3.57 

14  57  58.6 

5.4 

3.1 

0.21 

12 

17  42.6 

111144.20 

7  50  39.4 

7.1 

4.1 

0.28 

28 

19  18.2 

95011.20 

14  48   2.7 

5.4 

3.1 

0.21 

13 

17  40.1 

11  1310.00 

7  43  7.9 

7.2 

4.1 

0.28 

29 

19  16.4 

9  5218.12 

14  38  6.0 

5.4 

3.1 

0.21 

14 

17  37.6 

1114  34.53 

73544.0 

7.2 

4.1 

0.28 

30 

19  14.6 

9  54  24.34 

14  28  8.6 

5.5 

3.1 

0.21 

15 

17  35.0 

111657.80 

7  2827.9 

7.3 

4.2 

0.28 

31 

19  12.7 

9  5629.83 

+14  18  10.8 

5.5 

3.1 

0.22 

16 

17  32.5 

11  1719.77 

+  72120.0 

7.4 

4.2 

0.28 

Nov.  1 

19  10.8 

95834.59 

14   812.7 

5.5 

3.2 

0.22 

17 

17  29.9 

111840.43 

714  20.3 

7.4 

4.2 

0.29 

2 

19   9.0 

10  0  38.61 

135814.5 

5.5 

3.2 

0.22 

18 

17  27.3 

1119  59.75 

7   7  29.0 

7.5 

4.3 

0.29 

3 

19   7.1 

10  2  41.89 

13  4816.4 

5.6 

3.2 

0.22 

19 

17  24.6 

112117.71 

7  0  46.5 

7.5 

4.3 

0.29 

4 

19  5.2 

10  4  44.43 

13  3818.5 

5.6 

3.2 

0.22 

20 

1721.9 

112234.28 

664  12.9 

7.6 

4.4 

0.29 

5 

19  3.3 

10  6  46.21 

+132820.9 

5.6 

3.2 

0.22 

21 

17  19.2 

112349.44 

+  647  48.4 

7.7 

4.4 

0.29 

6 

19    1.4 

10  647.21 

131824.0 

6.7 

3.2 

0.22 

22 

1716.5 

1125  3.16 

6  4133.3 

7.7 

4.4 

0.30 

7 

1859.4 

1010  47.43 

13  827.8 

5.7 

3.3 

0.22 

23 

1713.8 

112616.40 

6  3527.8 

7.8 

4.5 

0.30 

8 

18  57.4 

1012  46.88 

1258  32.0 

5.7 

3.3 

0.22 

24 

1711.1 

1127  26.15 

629  32.2 

7.9 

4.5 

0.30 

9 

18  55.5 

10  14  45.55 

1248  38.4 

5.8 

3.3 

0.23 

25 

17  8.3 

112835.34 

623  46.8 

7.9 

4.5 

0.30 

10 

1853.6 

1016  43.41 

+12  38  45.4 

5.8 

3.3 

0.23 

26 

17  5.5 

1129  42.96 

+  61811.8 

8.0 

4.6 

0.31 

11 

1851.6 

1018  40.48 

122853.9 

5.8 

3.3 

0.23 

27 

17  2.6 

1130  48.97 

61247.5 

8.1 

4.6 

0.31 

12 

18  49.6 

1020  36.75 

1219   3.9 

5.9 

3.4 

0.23 

28 

1659.8 

113153.34 

6   7  34.1 

8.1 

4.6 

0.31 

13 

18  47.5 

1022  32.20 

12  9  15.6 

5.9 

3.4 

0.23 

29 

16  56.9 

1132  56.03 

6  231.9 

8.2 

4.7 

0.31 

14 

18  45.5 

10  24  26.84 

115929.2 

5.9 

3.4 

0.23 

30 

16  54.0 

1133  56.99 

55741.2 

8.3 

4.7 

0.31 

15 

18  43.5 

10  2620.65 

+114944.9 

6.0 

3.4 

0.23 

31 

1651.0 

1134  56.19 

+  663  2.2 

8.3 

4.8 

0.32 

16' 18  41.4 

1028  13.64'+1 140   2.8 

6.0 

3.4  0.23 

32  16  48.0!  11  35  5.3.58'+  5  48  36.2 

8.4 

4.8 

0.32 
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FOR  TRANSIT  AT  WASHINGTON 

Date. 

Mean 

Time 

of 

Transit. 

R.  Ascension 

at 

Transit. 

Apparent 

Deolination 

at 

Transit. 

Hor. 
Par. 

Polar 
Semi- 
diam. 

8.T.of 
Sem. 
Pass. 
Mer. 

Date.- 

Mean 

Time 

of 

Transit 

Apparent 

R.  AMoension 

at 

Transit. 

DecfioaUon 

at 

Transit. 

Hor. 

PolHT 

S«mi 
diam. 

8.tJ 
Sem.  1 
Pass.! 
Mer. 

'jan.  0 

h    m 
1546.7 

li  m     8 
10  3124.48 

0     1     // 
+102817.9 

1:9 

19.8 

8 

1.43 

Feb.l5 

li    m 
1229.5 

h  m     8 
1015   5.01 

0     /     // 
+121142.7 

2.0 

II 
21.4 

a   . 
1.55 

1 

15  42.6 

10  31  16.38 

102922.3 

1.9 

19.9  1.43 

16  1225.1 

1014  35.09 

12  14  36.6 

2.0 

21.4 

1.55. 

2 

1538.6 

10  31    7.55 

10  3030.7 

1.9 

19.9  1.44 

17 

1220.7 

1014   5.10 

12  17  30.2 

2.0 

21.4 

1.55' 

3 

15  34.5 

10  30  58.01 

10  3143.3 

1.9 

20.0 

1.44 

18 

12  16.3 

1013  35.06 

1220  23.5 

2.0 

21.4 

1.551 

4 

1530.4 

10  3047.76 

10  32  59.9 

1.9 

20.0 

1.45 

19 

1211.8 

1013  5.01 

122316.3 

2.0 

21.4 

1.55 

5 

1^26.2 

10  3036.81 

+10  34  20.4 

1.9 

20.1 

1.45 

20 

12  7.4 

101234.96 

+1226  8.4 

2.0 

21.4 

1.50 

6 

15  22.1 

10  30  25.17 

10  3544.9 

1.9 

20.1 

1.45 

21!  12  3.0 

10  12  4.95 

1228  59.8 

2.0 

21.4 

1.5(> 

7 

15  18.0 

10  3012.83 

10  37  13.4 

1.9 

20.2 

1.46 

22  1 1  58.6 

10  1 1  34.98 

123150.3 

2.0 

21.4 

1.56 

8 

1513.8 

10  29  59.78 

10  3845.7 

1.9 

20.2 

1.46 

23  1154.2 

10  11    5.09 

12  34  39.9 

2.0 

21.4 

1.55 

9 

15  9.6 

10  29  46.06 

10  40  21.9 

^9 

20.3 

1.46 

24  1149.7 

1010  35.29 

1237  28.3 

2.0 

21.4 

1.55 

10 

15  5.5 

10  29  31.67 

+10  42    1.7 

1.9 

20.3 

1.47 

25  1  i  45.3 

1010   5.62'+l2  40  15.4 

2.0 

21.4 

1.55 

Jl 

15   1.3 

10  2916.60 

10  4345.3 

1.9 

20.4 

1.47 

26^ 

1 1  40.9 

10   9  36.07    12  43    1.3 

2.0 

21.4 

1.55 

12 

14  57.1 

10  29  0.87 

104532.6 

1.9 

20.4 

1.47 

27 

1136.4 

10  9  6.68    12  4545.7 

2.0 

21.3 

1.55' 

13 

14  52.9 

1028  44.47 

10  47  23.5 

1.9 

20.5 

1.48 

28 

1132.0 

10   8  37.45 

124828.6 

2.0 

21.3 

1.55, 

J4 

14  48.7 

10  2827.44 

10  4917.9 

1.9 

20.5 

1.48 

Mar.  1 

1 1  27.6 

10   8   8.43 

12  51    9.8 

2.0 

21.3 

1.55 

15 

14  44.5 

10  28  9.77 

+10  51  15.7 

1.9 

20.6 

1.48 

2 

1123.2 

10   7  39.62 

+1253  49.3 

2.0 

21.3 

1.55; 

16 

14  40.3 

10  27  51.48 

10  53  16.9 

1.9 

20.6 

1.49 

3 

1118.8 

10   711.05 

12  5626.9 

2.0 

21.3 

1.55! 

17 

14  36.1 

10  27  32.58 

10  55  21.3 

1.9 

20.0 

1.49 

4 

11  14.4 

10   6  42.73 

12  59  2.5 

2.0 

21.3 

1.55 

18 

14  31.8 

10  27  13.09 

10  57  28.9 

1.9:20.7 

1.50 

5 

11  10.0 

10  6  14.68 

13    136.2 

2.0 

21.3 

1.55 

19 

14  27.5 

10  26  53.01 

10  59  39.5 

1.9  20.7 

1.50 

6 

li    5.6 

10   546.93 

13-  4   7.6 

2.0 

21.2 

1.55 

20 

14  23.2 

10  26:J2.35 

+11    15.3.2 

1.9  20.8 

1.50 

7 

11    1.2 

10   519.49 

+13  6  36.9 

2.0 

21.2 

1.55 

21 

14  18.9 

102611.12 

11    4   9.8 

1.9  20.8 

1.50 

8 

10  56.8 

10  4  52.37 

13  9   3.8 

2.0 

21.2 

1.54; 

22 

14  14.0 

10  25  49.36 

11    6  29.2 

2.0  20.8 

1.51 

9 

10  52.4 

10  4  25.00 

131128.3 

2.0 

21.1 

1.54! 

23 

14  10.3 

10  2527.06 

11    8  51.4 

2.0 

20.9 

1.51 

10 

10  48.0 

10   3  59.20 

13  13  50.3 

2.0 

21.1 

1.54 

24 

14   6.0 

10  25   4,25 

11  11  16.2 

2.0 

20.9 

1.51 

11 

10  43.7 

10   3  33.20 

13  16  9.6 

2.0 

21.1 

1.54, 

25 

14    1.7 

1024  40.94 

+11  13  43.5 

2.0 

21.0 

1.52 

12  10  39.3 

10   3   7.59 

+131826.2 

2.0 

21.1 

1.54  1 

26 

13  57.4 

1024  17.14 

11  16  13.2 

2.0  21.0 

1.52 

13  10  35.0 

10   2  42.41 

1320  40.0 

2.0 

21.0 

1.53  j 

27 

13  53.0 

10  23  52.87 

11  1845.1 

2.0,21.0 

1.52 

14,10  30.7 

10  2  17.67 

13  22  51.0 

2.0 

21.0 

1.53 

28 

13  48.7 

102328.14 

1121  19.3 

2.0 

21.1 

1.52 

15,  10  26.4 

10    153.38'   1324  59.0 

2.0 

20.9 

1.53 1 

29 

13  44.4 

1023  2.97 

1123  55.6 

2.0 

21.1 

1.53 

16  10  22.0 

10   129.57    13  27  4.0 

8.0 

20.9 

1.53 

30 

13  40.0 

1022  37.38 

+1126  33.9 

2.0 

21.1 

1.5.'} 

17 

10  17.7 

10   1    0.26+13  29   5.9 

2.0 

20.9 

1.52 

31 

13  35.7 

10  2211.38 

1129  14.1 

2.0 

21.2 

1.53 

18  1013.4 

10   0  43.4.5    13  31    4.6 

2.0 

20.8 

1.52 

Feb.  ] 

1331.3 

10  2145.00 

11  3156.0 

2.0 

21.2 

1.53 

lOJlO   9.1 

10   0  21.18'   13  33   0.3 

2.0 

20.8 

1.52 

2 

1326.9 

10  21  18.24 

1 1  34  39.7 

2.0 

21.2 

1.54 

20  10   4.8 

9  59  59.43 

13  34  52.5 

2.0 

20.8 

1.52 

3 

1322.5 

102051.12 

1 1  37  24.8 

2.0 

21.2 

1.54 

21   10  0.5 

9  59  38.2:} 

133641.4 

2.0 

20.8 

1.51 

4 

1318.1 

1020  23.67 

+1140  11.4 

2.0 

21.2 

1.54 

22    9  56.2 

9  5917.59+133827.0 

1.9 

20.7 

1.511 

5 

1313.7 

1019  55.89 

1142  59.3 

2.0 

21.3 

1.54 

23    9  52.0 

9  58  57.52 

13  40   9.2 

1.9 

20.7 

1.51 

6 

13  9.3 

101927.81 

114548.4 

2.0 

21.3 

1.54 

24,   9  47.7 

9  58  38.04 

13  4147.8 

1.9 

20.6 

1.511 

7 

13   4.9 

1018  59.45 

1148  38.5 

2.0 

21.3 

1.54 

25    9  43.5 

9  58  19.16 

134323.1 

1.9 

20.6 

1.50 

8 

13   0.5 

101830.84 

1 1  51  29.6 

^.0 

21.3 

1.55 

26    939.2 

9  58   0.87 

13  44  54.8 

1.9 

20.5 

1.50 

9 

1256.1 

1018    1.99 

+  1154  21.4 

2.0 

21.3 

1.55 

27    9  35.0 

9  57  43.20 

+13  46  22.9 

1.9 

20.5 

1.50 

10 

1251.6 

10  17  32.91 

1157  14.1 

20 

21.3 

1.55 

28'   9  30.8 

957  26.16 

13  47  47.4 

1.9 

20.4 

1.49 

11 

1247.2 

1017   3.^ 

12   0   7.3 

2.0 

21.4 

1.55 

29    926.6 

9  57   9.74 

13  49   8.2 

1.9 

20.4 

1.49 

12 

12  42.8 

1016  34.19 

12  3   0.9 

2.0 

21.4 

1.55 

30    9  22.5 

9  56  53.96 

13  50  25.4 

1.9 

20.3 

1.49 

13 

12  38.4 

10  16   4.59 

12   5  54.7 

2.0 

21.4 

1.55 

31     9  18.3 

9  50  38.84 

13  5138.9 

1.9 

20.3 

1.48 

14 

12  34.0 

1015  34.a'> 

+  12  8  48.8 

2.0 

21.4 

1.55 

32^   914.1 

9  5624.30  +  13  52  48.6 

1.9 

20.2 

1.48 

15 

1229.5 

10  15   5.O1I+I2II42.7I   2.0' 21.4!  1.55 

33    9   9.9 

9  56  10.55+13  53  54.7 

1.9 

20.211. 48 1| 
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FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Moan 

Time 

of 

Transit. 

Apparent 

R.AscoQsioD 

at 

Tranait 

Apparent 

Deolination 

at 

Tranalt. 

Hor. 
Par. 

Polar 
Semi 
diam. 

8.T.<»f 
Sem. 
Pass. 
Mer. 

L48 

Date. 

Mean 

Time 

of 

TranBit. 

Apparent 

R.ABcen8ioD 

at 

Transit. 

Apparent 

Declination 

at 

Transit. 

Hor. 
Par. 

Polar 
Semi, 
diam. 

S.T.of 
Sem. 
Pass. 
Mer. 

Apr.  1 

h    m 
9  14.1 

h   m    8 
9  56  24.36 

+13  52  48.6 

1.9 

20.2 

May  17 

h    m 
6  14.6 

li    ni     8 
9  57  51.49 

0       1       II 

+13  3814.2 

L7 

// 
17.7 

s 
1.30 

2 

9   9.9 

9  56  10.55 

13  53  54.7 

1.9 

20.2 

1.48 

18 

611.0 

968   9.18 

13  36  30.9 

1.7 

17.7 

1.29 

3 

9   5.7 

9  5557.41 

13  54  57.1 

1.9 

20.1 

1.47 

19 

6   7.3 

9  5827.48 

13  34  44.2 

1.7 

17.6 

1.89 

4 

9    1.6 

955  44.92 

13  55  55.6 

1.9 

20.1 

1.47 

20 

6   3.7 

9  5846.38 

13  3254.3 

1.7 

17.6 

1.28 

5 

8  57.5 

9  55  33.13 

13  56  50.3 

1.9 

20.0 

1.47 

21 

6   0.1 

9  59   5.86 

1331    1.0 

1.6 

17.5 

1.28 

6 

8  53.4 

95522.02 

+  135741.3 

1.9 

20.0 

1.46 

22 

5  56.5 

9  59  25.92 

+1329   5.0 

1.6 

17.5 

1.98 

7 

8  49.3 

9  55  11.60 

13  5828.3 

1.9 

19.9 

1.46 

23 

5 .52.9 

9  59  46.56 

1327  5.7 

1.6 

17.4 

1.27 

i? 

8  45.2 

9  55    1.86 

13  59  11.6 

1.9 

19.9 

1.46 

24 

5  49.4 

10   0   7.77 

13  25   3.3 

1.6 

17.4 

1.27 

9 

841.1 

9  54  52.84 

13  59  51.0 

1.9 

19.8 

1.45 

25 

5  45.8 

10   0  29.55 

13  22  57.8 

1.6 

17.3 

1.25 

10 

8  37.0 

954  44.52 

14   0  26.6 

1.9 

19.8 

1.45 

26 

542.2 

10   0  51.88 

13  20  49.3 

1.6 

17.3 

1.26 

11 

8  32.9 

954  36.90 

+14   Q58.2 

1.9 

19.7 

1.44 

27 

5  38.7 

10    114.75 

+13  18  37.7 

1.6 

17.2 

1.26 

vz 

8  28.9 

954  30.01 

14    126.0 

1.8 

19.7 

1.44 

28 

5  35.1 

10    138.16 

13  16  23.1 

1.6 

17.2 

1.25 

13 

8  24.8 

9  54  23.83 

14    149.8 

1.8 

19.6 

1.44 

29 

531.6 

10   2   2.10 

13  14    5.4 

1.6 

17.1 

1.25 

14 

8  20.8 

9  54  18.35 

14   2   9.9 

\M 

19.6 

1.43 

30 

5  28.1 

10   2  26.58 

13  1145.2 

1.6 

17.1 

1.25 

15 

16 

8  16.8 
8  12.8 

9  54  13.60 
9  54    9.57 

14   226.1 
+14   2  38.3 

1.8 
1.8 

19.5 
19.4 

1.43 
1.42 

31 

5  2^1.6 
19  24.9 

10   251.58+13   921.7 
1210  59.64+  0   6  27.9 

1.6 
1.5 

17.0 
16.4 

1.24 
1.16 

Dec.  1 

17 

8   8.8 

9  54   6.26 

14   2  46.6 

1.8 

19.4 

1.42 

2 

1921.5 

121129.37 

0   3  28.9 

1.5 

16.4 

1.17: 

]» 

8   4.8 

9  54    3.68 

14    2  51.2 

1.6 

19.3 

1.42 

3 

19  18.1 

1211  58.64 

+  0   0  33.1 

1.5 

16.5 

1.17; 

19 

8   0.9 

9  54    1.82 

14   251.8 

1.8 

19.3 

1.41 

4 

19  11.6 

12  12  27.42 

-02  19.5 

1.5 

16.5 

1.17; 

20 

7  57.0 

9  54   0.69 

14   248.7 

1.8 

19.2 

1.41 

5 

19  11.2 

12  12  55.73 

0   5  9.0 

1.5 

16.6 

1.18 

1 

21 

7  53.0 

9  54   0.28 

+14   241.7 

1.8 

19.2 

1.40 

6 

19   7.7 

1213  23.54 

-  0   7  55.1 

1.5 

16.6 

1.18| 

22 

7  49.1 

9  54   0.57 

14    2  30.9 

1.8 

19.1 

1.40 

7 

19   4.2 

12  13  50.87 

0  10  37.7 

1.6 

16.7 

1.18; 

23 

7  45.2 

9  54    1.59 

14    216.1 

1.8 

19.0 

1.39 

8 

19   0.7 

1214  17.69 

0  13  16.9 

1.6 

16.7 

1.18! 

24 

741.3 

9  54   3.31 

14    1  57.7 

1.8 

19.0 

1.39 

9 

18  57.2 

12  14  44.00 

0  15  52.8 

1.6 

16.8 

1.18 

25 

7  37.4 

9  54    5.75 

14    1  35.5 

1,8 

18.9 

1.39 

10 

18  53.7 

12  15   9.81 

0  18  25.1 

1.6 

16.8jl.l9 

26 

7  33.5 

9  54    8.88 

+  14    1    9.6 

1.8 

18.9 

1.38 

11 

18  50.2 

1215  35.09 

-  0  20  53.8 

1.6 

16.81 1.19 

27 

7  29.6 

9  54  12.73 

14    0  40.0     1.8 

18.8 

1.38 

12 

1846.6 

12  15  59.85 

0  23  19.0 

1.6 

16.9 

1.20 

28 

7  25.8 

9  54  17.27 

14   0   0.7 

1.8 

18.8 

1.37 

13 

18  43.1 

12  16  24.07 

0  25  40.6 

1.6 

16.9 

1.20 

21) 

7  21.9 

9  54  22.51 

13  59  29.7 

1.8 

18.7 

1.37 

14 

18  39.6 

12  16  47.75 

0  27  58.7 

1.6 

17.0 

1.20 

30 

7  18.1 

9  54  28.44 

1358  49.1 

1.8 

18.7 

1.37 

15 

18  36.0 

1217  10.89 

0  30  13.0 

1.6 

17.0 

1.21 

May  1 

714.3 

9  54  35.06 

+  1358   4.8 

1.8 

18.6 

1.36 

16 

1832.5 

1217  33.47 

-  0  3223.6 

1.6 

17.1 

1.21 ; 

2 

710.5 

9  54  42.36 

13  57  16.8 

1.7 

18.5 

1.36 

17 

18  28.9 

12  17  55.50 

0  34  30.5 

1.6 

17.1 

1.211 

3 

7   6.7 

9  54  50.34 

13  5625.3 

J. 7 

18.5 

1.35 

18 

18  25.4 

12  18  16.98 

0  36  33.5 

1.6 

17.2 

1.22' 

4 

7   2.9 

9  54  59.00 

13  55  30.0 

1.7 

18.4 

1.35 

19 

1821.b 

12  18  37.89 

0  38  32.8 

1.6 

17.2 

1.22 

5 

659.1 

9  55   8.34 

13  54  31.3 

1.7 

18.4 

1.34 

20 

18  18.2 

12  18  58.22 

0  4028.2 

1.6 

17.3 

1.23 

6 

6  55.3 

9  55  18.34 

+  13  53  29.0 

1.7 

18.3 

1.34 

21 

1814.6 

12  19  17.99 

-  0  4219.7 

1.6 

17.3 

1.23 

7 

6  51.5 

9  55  29.02 

13  5223.0 

1.7 

18.3 

1.34 

22 

1811.0 

121937.16 

0  44   7.4 

1.6 

17.4 

1.23 

8 

6  47.8 

955  40.37 

13  51  13.7 

1.7 

18.2 

1.33 

23 

18   7.3 

1219  55.75 

04551.1 

1.6  17.4 

1.24 

9 

6  44.0 

9  55  52.36 

13  50   0.8 

1.7 

18.2 

1.33 

24 

18   3.7 

12  20  13.73 

0  47  30.8 

1.6' 17.5 

1.24 

10 

6  40.3 

9  56   5.01 

13  48  44.4 

1.7 

18.1 

1.32 

25 

18   0.0 

122031.12 

0  49   6.5 

1.6 

17.5 

1.24 

11 

6  36.6 

9  56  18.31 

+13  47  24.6 

1.7 

18.1 

1.32 

26 

17  56.4 

1220  47.90 

-  0  50:i8.1 

1.7 

17.6 

1.25 

12 

6  32.9 

9  56  32.26 

13  46    1.3 

1.7 

18.0 

1.32 

27 

17  52.7 

12  21    4.05 

0  52   5.6 

1.7 

17.6 

1.25 

13 

6  29.2 

9  56  46.85 

13  44  34.5 

1.7 

17.9 

1.31 

28 

17  49.0 

12  21  19.59 

0  53  29.0 

1.7 

17.7 

1.26 

14 

6  25.6 

9  57   2.06 

1343   4.6 

1.7 

17.9 

1.31 

29 

17  45.4 

12  2134.50 

0  54  48.3 

1.7 

17.7 

1.26 

If) 

621.9 

9  57  17.91 

134131.1 

1.7 

17.8 

1.30 

30 

1741.7 

122148.77 

0  56   3.3 

1.7 

17.8 

1.26 

16 

6  18.2 

9  57  34.39 

+  13  39  54.2 

1.7 

17.8 

1.30 

31 

17  38.0 

12  22   2.41 

-  057  14.1 

1.7 

17.8 

1.27 

17 

6  14.6 

9  57  51.49 

+  13  38  14.2'    1.7 

17.7 

1.30 

32 

17  34.3' 1222  15.40 

-  0  58  20.7 

1.7 

17.91 1.27 1| 
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FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 

Transit 

Apparent 
R.  Asoenaion 

Transit. 

Apparent 

DeoOnstion 

at 

Transit. 

Hor. 
Par. 

Polar 
Semi 
diam. 

8.T.of 
Sem. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

R.  Ascension 

at 

Transit 

DecUnation 

at 

Transit 

Hor. 
Par. 

Polar 
Semi 
diam. 

8.T.of 
Sem. 
Pass. 
Mer. 

Jan.  0 

h    m 
1029.6 

k  m     s 
51325.16 

O       /       // 

4-2134  41.0 

// 
9.6 

s 
0.74 

Feb.  15 

h    ni 
720.6 

h  m     s 
5   516.30 

O       1       It 

+2134   9.4 

n 

1.0 

II 

9.1 

s 
0.69 

1 

10  25.4 

513   6.46 

2134  29.5 

9.6 

0.74 

16 

716.7 

5  516.05 

21  34  22.8 

1.0 

9.0 

0.69 

8 

1021.1 

51248.00 

2!  34  18.3 

9.6 

0.74 

17 

712.7 

5  516.28 

21  34  36.8 

1.0 

9.0 

0.69 

3 

10  16.9 

5  1229.78 

2134   7.5 

0.6 

0,74 

18 

7   8.8 

5  5  17.00 

2134  51.5 

1.0 

9.0 

0.69 

4 

1012.7 

51211.82 

2133  57.0 

9.6 

0.74 

19 

7  4.9 

5  518.20 

2135  6.8 

1.0 

9.0 

0.69 

6 

10  8.4 

51154.14 

+213346.8 

9.6 

0.74 

20 

7   1.0 

5  519.89 

+213522.7 

1.0 

9.0 

0.69 

6 

10  4.2 

51136.74 

2133  37.0 

9.6 

0.73 

21 

657.1 

5  522.06 

213539.2 

1.0 

9.0 

0.69 

7 

10  0.0 

51119.63 

ai  33  27.6 

9.6 

0.73 

22 

653.2 

5  524.71 

213556.4 

1.0 

8.9 

0.68 

8 

955.8 

511    2.82 

21  33  18.6 

9.6 

0.73 

23 

649.3 

5  527.84 

21  36  14.2 

1.0 

8.9 

0.68 

9 

951.6 

51046.31 

21  33  10.0 

9.6 

0.73 

24 

6  45.5 

5  531.45 

213632.6 

1.0 

8.9 

0.68 

10 

9  47.4 

51030.12 

+2133   1.8 

9.5 

0.73 

25 

6  41.6 

6  5  35.54 

+2136  51.6 

1.0 

8.9 

0.68 

11 

943.2 

5  10  14.26 

213254.0 

9.5 

0.73 

26 

637.7 

5  540.11 

213711.2 

1.0 

8.9 

0.68 

12 

9  39.0 

5  958.74 

213246.7 

9.5 

0.73 

27 

6:)3.9 

5  545.15 

2137  31.3 

1.0 

8.9 

0.68 

13 

934.8 

5  9  43.56 

213239.8 

9.5 

0.73 

28 

6  30.1 

5  550.66 

213752.0 

1.0 

8.8 

0.68 

14 

9.30.7 

5  928.75 

213233.4 

9.5 

0.73 

Mar.  1 

626.2 

5  656.64 

21  38  13.3 

1.0 

8.8 

0.68 

15 

926.5 

5  914.29 

+213227.4 

9,5 

0.73 

2 

622.4 

5  6  3.09 

+213835.2 

1.0 

8.8 

0.67 

16 

922.3 

5  9  0.19 

213222.0 

9.5 

0.73 

3 

618.6 

5  610.01 

213857.6 

1.0 

8.8 

0.67 

17 

918.1 

5  846.48 

21  32  17.0 

9.5 

0.73 

4 

6  14.8 

5  617.39 

213920.6 

1.0 

8.8 

0.67 

18 

914.0 

5  833.15 

213212.5 

9.5 

0.72 

5 

611.0 

5  625.24 

213944.1 

1.0 

8.7 

0.67 

19 

9  9.8 

5  820.21 

2132  8.6 

9.4 

0.72 

6 

6  7.2 

5  633.54 

2140  8.2 

1.0 

8.7 

0.67 

20 

9  5.7 

5  8  7.68 

+2132  5.3 

9.4 

0.72 

7 

6  3.4 

5  642.30 

+2140  32.7 

1.0 

8.7 

0.67 

21 

0   1.5 

5  7  55.55 

2132  2.5 

9.4 

0.72 

8 

559.6 

5  651.52 

214057.7 

1.0 

8.7 

0.67 

22 

857.4 

5  743.83 

2132  0.2 

9.4 

0.72 

9 

555.8 

5  7   1.19 

21  41  23.2 

1.0 

8.7 

0.67 

23 

8  53.3 

5  7  32,52 

21  31  58.5 

9.4 

0.72 

10 

552.1 

5  711.32 

214149.2 

1.0 

8.7 

0.66 

24 

849.2 

5  721.6:^ 

21  31  57.4 

9.4 

0.72 

11 

5  48.4 

5  721.8S) 

21  42  15.7 

1.0 

8.6 

0.66 

25 

845.1 

5  711.17 

+21  31  56.9 

9.4 

0.72 

12 

544.6 

5  7  32.91 

+214242.7 

1.0 

8.6 

0.66 

26 

841.0 

5  7   l.H 

21  31  56.9 

9.4 

0.72 

13 

540.8 

5  744.37 

21  43  10.1 

1.0 

8.6 

0.66 

27 

836.9 

5  651.55 

21  31  57.6 

9.3 

0.72 

14 

537*1 

5  756.28 

214337.9 

1.0 

8.6 

0.66 

28 

832.8 

5  6  42.40 

21  31  58.8 

9.3 

0.71 

15 

5  33.4 

5  8  8.63 

+2144  6.2 

1.0 

8.6 

0.66 

29 

828.7 

5  633.69 

2132  0.7 

9.3 

0.71 

30 

824.7 

5  625.43 

+2132  3.2 

9.3 

0.71 

Sept.15 

1849.4 

63148.42 

+222!    7.5 

1.0 

8.5 

0.65 

31 

820.6 

5  617.61 

2132  6.3 

9.3 

0.71 

16 

1845.7 

6  32  3.68 

222055.5 

1.0 

8.5 

0.65 

Feb.  1 

816.5 

5  610.24 

21  32  10.0 

1.0 

9.3 

0.71 

17 

18  42.0 

63218.53 

222043.7 

1.0 

8.5 

0.65 

2 

812.5 

5  6  3.34 

21  32  14.4 

1.0 

9.3 

0.71 

18 

1838.4 

6  3232.97 

2220  32.0 

1.0 

8.5 

0.65 

3 

8  8.5 

5  556.89 

21  32 19.4 

1.0 

9.2 

0.71 

19 

1834.7 

63247.00 

222020.6 

1.0 

8.5 

0.65 

4 

8  4.4 

5  550.89 

+213225.1 

1.0 

9.2 

0.71 

20 

1831.0 

633  0.61 

+2220  9.5 

1.0 

8.6 

0.66 

5 

8  0.4 

5  545.37 

213231.4 

1.0 

9.2 

0.70 

21 

1827.2 

63313.80 

221958.6 

1.0 

8.6 

0.66 

6 

7  56.4 

5  540.31 

213238.3 

1.0 

9.2 

0.70 

22 

1823.5 

63326.57 

221947.9 

1.0 

8.6 

0.66 

7 

752,4 

5  535.73 

213245.8 

1.0 

9.2 

0.70 

23 

18  19.8 

63338.91 

2219  37.5 

1.0 

8,6 

0.66 

8 

748.4 

5  531.61 

213254.0 

1.0 

9.2 

0.70 

24 

1816.1 

63350.82 

221927.4 

1.0 

8.6 

0.66 

9 

744.4 

5  527.98 

+2133  2.8 

1.0 

9.2 

0.70 

25 

1812.3 

6  34  2.30 

+22  19  17.5 

1.0 

8.6 

0.66 

10 

740.4 

5  524.83 

21 33 12.3 

1.0 

9.1 

0.70 

26 

18  8.6 

6  34  13.34 

2219  8.0 

1.0 

8.7 

0.67 

11 

736.4 

5  522.16 

213322.4 

1.0 

9.1 

0.70 

27 

18  4.8 

634  23.94 

221858.8 

1.0 

8.7 

0.67 

12 

732.4 

5  519.97 

213333.2 

1.0 

9.1 

0.70 

28 

18   1.1 

634  34.10 

2218  49.9 

1.0 

8.7 

0.67 

13 

728.4 

5  518.26 

213344.6 

1.0 

9.1 

0.69 

29 

1757.3 

634  43.82 

221841.3 

1.0 

8.7 

0.67 

14 

724.5 

5  517.04 

+2133  56.7 

1.0 

9.1 

0.69 

30 

1753.5 

634  53.08 

+221833.1 

1.0 

8.7 

0.67 

1& 

720.6 

5  516.30 

+2134   9.4 

l.O 

9.1 

0.69 

31 

1749.7 

6  35   1.89 

+221825.2 

1.0 

8.7 

0.67 
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FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

R.  Ascensioo 

at 

Transit 

Apparent 

Deolination 

at 

Transit. 

Ho-. 
Par. 

PoUr 
Semi 
diam. 

8.T.of 
Sem. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

R.  Ascension 

at 

Transit. 

Declination 

at 

Transit. 

Hor. 
P*r. 

Polar 
Semi 
dlam. 

S.T.of 
Sem. 
Pass. 
Mer. 

Oct.    1 

h    m 
17  49.7 

h   m    8 
6.J5    1.89 

0     /     // 
+22  1825.2 

// 
1.0 

8.7 

s 
0.67 

Nov.  16 

h    m 
14  47.1 

h   m     s 
6  3318.52 

0     /     // 
+2220  0.4 

If 

9.4 

s 
0.73 

"^ 

17  46.0 

6  3510.25 

22  1817.7 

1.0 

8.7 

0.67 

17 

14  4.3.0 

6  33   5.65 

222012.3 

I.J 

9.5 

0.73 

3 

17  42.1 

6  3518.14 

22  18  10.6 

1.0 

8.7 

0.67 

18 

14  38.8 

6  32  52.40 

222024.6 

9.5 

o.r3 

4 

17  38.3 

6  35  25.57 

22  18  3.8 

1.0 

8.8 

0.68 

19 

14  34.7 

6  32:38.75 

222037.2 

1.1 

9.5 

0.73 

5 

17  34.5 

6  35  32.54 

2217  57.4 

1.0 

8.8 

0.68 

20 

14  30.5 

6  3224.72 

2220  50.2 

■m     1 

9.5 

0.73 

G 

1730.7 

63539.04 

+22  17  51.4 

1.0 

8.8 

0.(» 

21 

14  26.3 

6  3210.33 

+2221    3.4 

9.5 

0.73 

7 

17  26.9 

6  35  45.07 

22  17  45.8 

1.0 

8.8 

0.68 

22 

14  22.2 

63155.58 

2221  17.0 

9.5 

0.73 

b 

17  23.0 

6  3550.62 

22  17  40.6 

1.0 

8.8 

0.68 

23 

14  18.0 

63140.46 

222130.9 

9.5 

0.73 

y 

17  19.2 

635  55.70 

2217  35.9 

1.0 

8.8 

0.68 

24 

14  13.8 

6  3124.99 

222145^0 

9.5 

0.73 

10 

17  15.3 

6  36  0.31 

2217  31.5 

1.0 

8.9 

0.68 

25 

14   9.6 

6  31   9.19 

222159.4 

9.5 

0.74 

11 

1711.5 

636  4.44 

+221727.5 

1.0 

8.9 

0.68 

26 

14   5.4 

6  30  53.05 

+222214.1 

9.6 

0.74 

12 

17   7.6 

6  36  8.10 

22  17  23.9 

1.0 

89 

0.69 

27 

14    1.2 

6  30  36.58 

222229.0 

9.6 

0.74 

13 

17   3.7 

6  36  11.27 

2217  20.8 

1.0 

8.9 

0.69 

28 

1357.0 

6  3019.79 

222244.2 

9.6 

0.74 

14 

16  59.8 

636  13.97 

2217  18.1 

1.0 

8.9 

0.69 

29 

13  52.8 

630  2.70 

2222  59.6 

9.6 

0.74 

15 

1655.9 

6  3616.19 

2217  15.9 

1.0 

8.9 

0.69 

30 

13  48.6 

62945.30 

222315.1 

9.6 

0.74 

16 

1652.0 

6  36  17.93 

+22  17  14.1 

1.0 

9.0 

0.69 

Dec.  1 

1344.4 

62927.61 

+222331.0 

9.6 

0.74 

17 

16  48.1 

6  3619.19 

2217  12.7 

1.0 

9.0 

0.69 

2 

13  40.1 

629  9.63 

222346.9 

9.6 

0.74 

Itf 

16  44.2 

6  36  19.97 

22  17  11.8 

1.0 

9.0 

0.69 

3 

13  35.9 

62851.39 

2224   3.0 

9.6 

0.74 

19 

16  40.2 

6  3620.28 

22  17  11.3 

1.0 

9.0 

0.69 

4 

1331.7 

62832.89 

2224  19.3 

9.7 

0.74 

20 

16  36.3 

63620.10 

221711.3 

1.0 

9.0 

0.70 

5 

1327.4 

62814.13 

2224  35.8 

9.7 

0.74 

21 

1632.4 

6  3619.45 

+221711.8 

1.0 

9.0 

0.70 

6 

13  23.2 

62755.12 

+2224  52.4 

9.7 

0.74 

8-2 

1628.4 

6  3618.31 

221712.7 

1.0 

9.1 

0.70 

7 

13  18.9 

627  35.90 

2225  9.2 

9.7 

0.74 

23 

1624.5 

6  3616.70 

22  17  14.1 

1.0 

9.1 

0.70 

8 

1314.7 

62716.46 

222526.0 

9.7 

0.75 

24 

16  20.5 

6  36  14.61 

22  17  15.9 

1.0 

9.1 

0.70 

9 

13  10.4 

626  56.80 

22  2543.0 

9.7 

0.75 

25 

16  16.5 

6  36  12.05 

22  17  18.2 

1.0 

9.1 

0.70 

10 

13  6.1 

62636.95 

2226   0.1 

9.7 

0.75 

26 

16  12.6 

6  36  9.01 

+22  17  20.9 

1.0 

9.1 

0.70 

11 

13   1.9 

626  16.92 

+222617.2 

9.7 

0.75 

27 

16   8.6 

6  36   5.49 

22  1724.1 

1.0 

9.1 

0.70 

12 

1257.6 

62556.72 

222634.4 

9.7 

0.75 

28 

16   4.6 

636    1.50 

221727.8 

1.0 

9.2 

0.71 

13 

1253.3 

6  25  36.35 

222651.6 

9.7 

0.75 

29 

16  0.6 

6  35  57.03 

22  17  32.0 

1.0 

9.2 

0.71 

14 

1249.1 

62515.83 

2227   8.9 

9.7 

0.75 

30 

1556.6 

63552.09 

2217  36.6 

l.O 

9.2 

0.71 

15 

1244.8 

624  55.19 

222726.2 

9.7 

0.75 

31 

15  52.6 

6  3546.68 

+221741.6 

1.0 

9.2 

0.71 

16 

1240.5 

624  34.42 

+2227  43.6 

9.7 

0.75 

Nov.  1 

15  48.5 

6  3540.80 

2217  47.1 

1.0 

9.2 

0.71 

17 

12  36  2 

624  13.53 

2228    1.0 

9.7 

0.75 

2 

1544.5 

6  35  34.45 

2217  53.1 

1.0 

9.2 

0.71 

18 

1231.9 

623  52.54 

2228  18.4 

9.7 

0.75 

3'  15  40.4 

6  3527.64 

22  17  59.5 

1.0 

9.3 

0.71 

19 

1227.6 

623  31.47 

222835.8 

9.7 

0.75 

4J  15  36.4 

6  3520.36 

22  18  6.3 

1.0 

9.3 

0.71 

20 

1223.4 

62310.33 

222853.2 

9.7 

0.75 

5  15  32.3 

6  3512.63 

+2218  13.6 

1.1 

9.3 

0.72 

21 

1319.1 

62249.11 

+222910.6 

9.7 

0.76 

G  1528.3 

6  35   4.44 

221821.3 

1.1 

9.3 

0.72 

22 

1214.8 

62227.83 

2229  28.0 

9.7 

0.75 

7  15  24.2 

634  55.80 

22  1829.4 

1.1 

9.3 

0.72 

23 

1210.5 

6  22  6.52 

222945.3 

9.7 

0.75 

8  1520.1 

6  34  46.71 

22  1837.9 

1.1 

9.3 

0.72 

24 

12  6.2 

62145.19 

2230  2.6 

9.7 

0.75 

9  15  16.0 

1 

6  34  37.18!  221846.9 

1.1 

9.3 

0.72 

25 

12   1.9 

62123.82 

22:i019.8 

9.7 

0.75 

10  15  11.9 

6  34  27.22i+221856.2 

1.1 

9.4 

0.72 

26 

1 1  57.6 

621    2.44 

+22  30  37.0 

9.7 

0.75 

11!  15   7.8 

6  34  16.82 

2219  6.0 

1.1 

9.4 

0.72 

27 

1153.3 

62041.08 

2230  54.1 

9.7 

0.75 

12'  15   3.7 

6  34   5.99 

2219  16.1 

1.1 

9.4 

0.72 

28 

1 1  49.0 

620  19.73 

223111.2 

9.7 

0.75 

13!  14  59.5 

6  33  54.74 

22  1926.6 

1.1 

9.4 

0.72 

29 

1144.8 

619  58.41 

223128.2 

9.7 

0.75 

14  14  55.4 

6  33  43.08 

2219  37.5 

1.1 

9.4 

0.73 

30 

1140.5 

619  37.12 

22  3145.1 

9.7 

0.75 

15  1451.3 

0  33  31.0o[+22  19  48.8 

1.1 

9.4 

0.73 

31 

1136.2 

6  19  15.90 

+2232   1.9 

9.7  0.75 

_   1614  47.1 

6  33  18.52+2220   0.4 

1.1 

9.4 

0.73 

32' 1131.9 

618  54.74 

+22  3218.5 

_.    -- 

9.7'  0.75 
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FOB  TRANSIT  AT  WASHINGTON. 

Date. 

Moan 

Time 

of 

Transit. 

R.  AisoensioD 

at 

Transit. 

Apparent 

DecUnation 

at 

Tranelt. 

Hot. 
Par. 

Semi 
diam. 

8.T.of 
8em. 
Paas. 
Mer. 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

R.  AMoension 

at 

Transit. 

Apparent 

DecUnation 

at 

Transit. 

■ 

Hor. 
Par. 

Semi, 
diam. 

8.T.of 
Sem. 
Paas. 
Mer. 

Jan.  0 

h    m 
17  86.9 

h  m     8 
181154.75 

O        /        // 

-0  88  33.8 

0.5 

1.8 

0.18 

Feb.  15 

h    m 
14  83.5 

h  m     8 
18   9  88.44 

-0  1088!3 

0?5 

1.9 

0.13 

1 

1783.0 

181155.84 

0  8837.7 

0.5 

1.8 

0.18 

16 

14  19.5 

18  9  15.13 

0   9  33.3 

0.5 

1.9 

0.13 

8 

17  19.1 

181156.78 

0  8840.8 

0.5 

1.9 

0.18 

17 

14  15.4 

18   9   7.70 

0   8  43.5 

0.5 

1.9 

0.13 

3 

1715.8 

181157.40 

0  8848.6 

0.5 

1.9 

0.18 

18 

14  11.4 

18  9  0.14 

0   7  58.9 

0.5 

1.9 

0.13 

4 

17  11.3 

18 1 1  57.86 

08843.1 

0.5 

1.9 

0.18 

19 

14   7.3 

18  8  52.46 

0   7    1.7 

0.5 

1.9 

0.13 

5 

17   7.3 

181158.18 

-  08848.3 

0.5 

1.9 

0.18 

80 

14    3.3 

18  844.66 

-  0   6  9.7 

0.5 

1.9 

0.13 

6 

17   3.4 

18  1158.18 

088  40.1 

0.5 

1.9 

0.18 

81 

13^9.8 

18  836.75 

0  517.0 

0.5 

1.9 

4J.13 

7 

16  59.5 

181158.08 

0  88:J6.5 

0.5 

1.9 

0.18 

88 

1355.1 

18,888.73 

0   4  83.6 

0.5 

1.9 

0.13 

8 

16  55.5 

181157.66 

08831.7 

0.5 

1.9 

0.18 

83 

1351.1 

18   8  80.60 

0   3  89.6 

0.5 

1.9 

O.I3I 

9 

1651.6 

181157.09 

0  2885.5 

0.5 

1.9 

0.12 

84 

13  47.0 

18  818..37 

0   8  34.9 

0.5 

1.9 

0.13 

10 

16  47.6 

181156.38 

-  0  8817.9 

0.5 

1.9 

0.12 

85 

1348.9 

18  8  4.03 

-  0    1  39.7 

0.5 

1.9 

0.13 

]| 

16  43.7 

181155.35 

0  88  9.1 

0.5 

1.9 

0.12 

86 

13  38.9 

18   7  55.60 

-  0   0  43.9 

0.5 

1.9 

0.13, 

n 

16  39.7 

18  1154.17 

087  58.9 

0.5 

1.9 

0.12 

87 

13  34.8 

18   7  47.09 

+  00  18.5 

0.5 

1.9 

0.131 

13 

16  35.8 

121158.78 

0  87  47.4 

0.5 

1.9 

0.12 

88 

13  30.7 

18   7:i8.48 

0   I    9.4 

0.5 

1.9 

0.13 

14 

1631.8 

181151.19 

0  87  34.7 

0.5 

1.9 

0.12 

Mar.  1 

13  86.6 

18   7  89.78 

0   8  6.9 

0.5 

1.9 

0.13 

15 

1687.9 

181149.40 

-0  87  80.6 

0.5 

1.9 

0.12 

8 

13  88.6 

18  7  81.01 

+  0   3   4.8 

0.5 

1.9 

0.13 

16 

16  83.9 

181147.40 

0  87   5.8 

0.5 

1.9 

0.12 

3 

13  18.5 

18  718.16 

0  4   3.1 

0.5 

1.9 

0.13 

17 

16  19.9 

181145.80 

0  26  48.5 

0.5 

1.9 

0.13 

4 

13  14.4 

1«   7   3.83 

0   5    1.9 

0.5 

1.9 

0.13 

18 

1616.0 

181148.81 

0  86  30.6 

0.5 

1.9 

0.13 

5 

13  10.3 

18   6  54.24 

0   6    1.1 

0.5 

1.9 

0.13 

19 

16  18.0 

181140.88 

0  8611.4 

0.5 

1.9 

0.13 

6 

13  6.8 

12  645.18 

0   7   0.7 

0.5 

1.9 

0.13 

80 

16   8.0 

181137.43 

-  0  85  50.9 

0.5 

1.9 

0.13 

7 

13  8.1 

12  6  36.05|+  0  8  0.6 

0.5 

1.9 

0.13 

21 

16   4.0 

12  1134.45 

0  8589.8 

0.5 

1.9 

0.13 

8 

18  58.1 

12  6  26.87 

0  9   0.9 

0.5 

1.9 

0.13 

28 

16  0.0 

131131.88 

0  85   6.3 

0.5 

1.9 

0.13 

9 

1854.0 

12   6  17.63 

010    1.4 

0.5 

1.9 

0.13 

83 

15  56.0 

181187.91 

0  84  42.1 

0.5 

1.9 

0.13 

10 

18  49.9 

12  6   8.35 

Oil    8.8 

0.5 

1.9 

0.13 

84 

15  58.1 

181184.35 

0  84  16.7 

0.5 

1.9 

0.13 

11 

18  45.8 

12  5  59.02 

018   3.3 

0.5 

1.9 

0.13 

85 

1548.1 

181180.61 

-  0  23  50.8 

0.5 

1.9 

0.13 

12 

1841.7 

12  5  49.65 

+  0  13   4.6 

0.5 

1.9 

0.13 

86 

1544.1 

1811  16.68 

0  83  88.5 

0.5 

1.9 

0.13 

13 

18  37.6 

12  540.23 

014   6.1 

0.5 

1.9 

0.13 

87 

1540.1 

1811  18.57 

0  88  53.6 

0.5 

1.9 

0.13 

14 

18.33.5 

12  5  30.79 

015  7.7 

0.5 

1.9 

0.13 

88 

15  36.1 

1811   8.28 

0  82  23.5 

0.5 

1.9 

0.13 

15 

1889.4 

12   521.32 

0  16   9.4 

0.5 

1.9 

0.13 

89 

15  38.1 

1811    3.81 

0  2152.3 

0.5 

1.9 

0.13 

16 

18  85.4 

12  5  11.8:3 

01711.8 

0.5 

1.9 

0.13 

30 

15  88.0 

1810  59.16 

-0  8180.0 

0.5 

1.9 

0.13 

17 

1881.3 

12   5  2.31 

+  01813.8 

0.5 

1.9 

0.13 

31 

15  84.0 

18  10  54.34 

0  80  46.6 

0.5 

1.9 

0.13 

IS 

18  17.2 

12  4  52.78 

0  1915.1 

0.5 

1.9 

0.13 

Feb.  J 

1580.0 

1810  49.34 

0  8018.1 

0.5 

1.9 

0.13 

19 

1213.1 

12  4  43.24 

08017.1 

0.5 

1.9 

0.13 

8 

15  16.0 

181044.17 

0  19  36.5 

0.5 

1.9 

0.13 

20 

12  9.0 

12  4  33.70 

0  81  19.0 

0.5 

1.9 

0.13 

3 

15  18.0 

1810  38.83 

01859.8 

0.5 

1.9 

0.13 

81 

12  4.9 

12   4  24.15 

08881.0 

0.5 

1.9 

0.13 

4 

15   8.0 

1810  33.38 

-01888.0 

0.5 

1.9 

0.13 

88 

12   0.8 

12  4  14.60 

+  08388.9 

0.5 

1.9 

0.13 

5 

15   3.9 

1810  87.64 

017  43.8 

0.5 

1.9 

0.13 

83 

1156.7 

18  4    5.07 

084  84.6 

0.5 

1.9 

0.13 

6 

14  59.8 

181021.81 

0  17   3.4 

0.5 

1.9 

0.13 

84 

1 1  52.6 

18  3  55.55 

0  8586.3 

0.5 

1.9 

0.13 

7 

14  55.9 

181015.88 

016  88.6 

0.5 

1.9 

0.13 

85 

1 1  48.5 

18   3  46.04 

086  87.8 

0.5 

1.9 

0.13 

•    8 

14  51.9 

1810   9.67 

0  15  40.8 

0.5 

1.9 

0.13 

86 

1144.5 

18  3  36.55 

087  89.1 

0.5 

1.9 

0.13 

9 

14  47.8 

1810   3.36 

-  0  14  58.1 

0.5 

1.9 

0.13 

37 

11  40.4 

18  387.08 

+  088  30.3 

0.5 

1.9 

0.13 

10 

14  43.8 

18  9  56.90 

0  14  14.4 

0.5 

1.9 

0.13 

88 

1136.3 

18  317.64 

0  89  31.0 

0.5 

1.9 

0.13 

11 

14  39.7 

18  9  50.30 

0  1389.7 

0.5 

1.9 

0.13 

89 

1132.2 

18   3   8.83 

03031.6 

0.5 

1.9 

0.13 

18 

14  35.7 

18  9  43.55 

0  1844.8 

0.5 

1.9 

0.13 

30 

1128.1 

18  8  58.86 

0  3131.9 

0.5 

1.9 

0.13 

13 

14  31.6 

18  936.65 

0  1 1  57.8 

0.5 

1.9 

0.13 

31 

1184.0 

18  849.53 

0  3838.0 

0.5 

1.9 

0.13 

14 

14  87.6 

13  9  29.61 

-Oil  10.5 

0.5 

1.9 

0.13 

38 

1119.9 

18  840.84 

+  0  33  31.7 

0.5 

1.9 

0.13 

15 

14  83.5 

12  9  22.44-  010  28.3 

0.5 

1.9 

0.13 

33 

1 1  15.9!  18  8  30.99 

+  0  34  31.0 

0.5 

1.9 

0.13 
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FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Moan 

Time 

of 

Transit. 

R^iirs^n 

at 
Transit 

Apparent 

Declination 

at 

Transit. 

Hor. 
Par. 

Semi- 
diam. 

8.T.of 
Sem. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

R.  Ascension 

at 

Transit. 

Apparent 

Declination 

at 

Transit 

Hor. 
Par. 

Semi- 
dlam. 

8.T.of 
Sem. 
Pass. 
Mer. 

Apr.  1 

h    m 
1119.9 

h  m    8 
12  240.24 

O        t        10 

+  0  33  31.7^ 

0.5 

1.9 

0.13 

May  17 

h   m 
813.8 

h   m    s 
115720.65 

O       1       II 

-1-  1    6  48.1 

0.5 

II 
1.9 

s 
0.13 

2 

11  15.9 

12  230.99 

03431.0 

0.5 

1.9 

0.13 

18 

8  9.8 

115717.14 

1    7   8.3 

0.5 

1.9 

0.13 

3 

nn.8 

12  221.80 

0  35  30.0 

0.5 

1.9 

0.13 

19 

8   5.8 

116713.81 

1   727.4 

0.5 

1.9 

0.13 

4 

11    7.7 

12  212.66 

0  3628.5 

0.5 

1.9 

0.13 

20 

8   1.8 

115710.66 

1    745.2 

0.5 

1.9 

0.13 

5 

11    3.6 

12  2  3.58 

0  37  26.6 

0.5 

1.9 

0.13 

21 

757.8 

1167  7.69 

1    8   1.9 

0.5 

1.9 

0.13 

6 

10  59.5 

12  154.56 

+  0  3824.3 

0.5 

1.9 

0.13 

22 

753.9 

1157  4.91 

+  1    817.3 

0.5 

1.9 

0.13 

7 

10  55.4 

12   145.60 

0  3921.5 

0.5 

1.9 

0.13 

23 

749.9 

1157  2.32 

1    831.6 

0.5 

1.9 

0.13 

8 

1051.4 

12   136.72 

04018.2 

0.5 

1.9 

0J3 

24 

7  45.9 

115659.91 

1    844.6 

0.5 

1.9 

0.13 

'   9 

10  47.3 

12   127.91 

0  41  14.3 

0.5 

1.9 

0.13 

25 

741.9 

116657.68 

1   8  56.3 

0.5 

1.9 

0.13 

10 

10  43.2 

12   119.17 

0  42  9.9 

0.5 

1.9 

0.13 

26 

7  38.0 

1156  55.65 

1    9  6.7 

0.5 

1.9 

0.13 

11 

10  39.1 

12   110.52 

+  0  43  5.0 

0.5 

1.9 

0.13 

27 

734.0 

1166  63.80 

+  1   9  16.0 

0.5 

1.9 

0.12 

12 

10  35.1 

12   1    1.96 

0  43  59.4 

0.5 

1.9 

0.13 

28 

730.0 

1156  52.14 

1   9  24.1 

0.5 

1.9 

0.12 

13 

1031.0 

12  0  53.48 

0  44  53.1 

0.5 

1.9 

0.13 

29 

726.1 

1166  60.67 

1    9  30.9 

0.5 

1.9 

0.12 

14 

10  26.9 

12  0  45.10 

0  45  46.3 

0.5 

1.9 

0.13 

30 

722.1 

116649.39 

1    9  36.4 

0.5 

1.9 

0.12 

15 

1022.8 

12  036.81 

0  46  38.8 

0,5 

1.9 

0.13 

31 

718.2 

115648.30 

1    940.7 

0.5 

1.9 

0.12 

16 

1018.8 

12  028.63 

+  0  47  30.5 

0.5 

1.9 

0.13 

Jane  1 

714.2 

116647.40 

+  1    943.8 

0.5 

1.9 

0.12 

17 

10  14.7 

12  020.54 

0  4821.6 

0.5 

1.9 

0.13 

2 

710.3 

115646.70 

1    9  45.6 

0.5 

1.9 

0.12 

18 

10  10.6 

12  0  12.57 

04911.9 

0.5 

1.9 

0.13 

3 

7  6.4 

115646.18 

1   9  46.1 

0.5 

1.9 

0.12 

19 

10   6.5 

12  0   4.70 

0  50    1.4 

0.5 

1.9 

0.13 

4 

7  2.4 

1156  45.86 

1    9  46.4 

0.5 

1.9 

0.12 

20 

10  2.5 

1159  56.95 

0  50  50.2 

0.5 

1.9 

0.13 

5 

658.5 

116645.73 

1    943.4 

0.5 

1.9 

0.12 

21 

9  58.4 

1159  49.32 

+  0  5138.1 

0.5 

1.9 

0.13 

6 

6  54.5 

1156  46.79 

+  1    940.1 

0.5 

1.9 

0.12 

22 

9  54.4 

1159  41.81 

05225.2 

0.5 

1.9 

0.13 

7 

650.6 

115646.05 

1   9  35.6 

0.5 

1.9 

0.12 

23 

9  50.3 

1159  34.42 

0  53  11.5 

0.5 

1.9 

0.13 

8 

646.7 

1156  46.51 

1   929.8 

0.5 

1.9 

0.12 

24 

9  46.3 

1159  27.16 

0  53  56.9 

0.5 

1.9 

0.13 

9 

642.8 

1166  47.16 

1   922.7 

0.5 

1.9 

0.12 

25 

942.2 

1159  20.03 

0  54  41.4 

0.5 

1.9 

0.13 

10 

6  38.9 

116648.00 

1    914.4 

0.5 

1.8 

0.12 

26 

9  38.2 

115913.03 

+  0  5525.0 

0.5 

1.9 

0.13 

11 

6  35.0 

115649.04 

•»•  1   9  4.8 

0.5 

1.8 

0.12 

27 

9  34.2 

1159  6.16 

0  56   7.7 

0.5 

1.9 

0.13 

12 

6  31.0 

116650.27 

1   853.9 

0.5 

1.8 

0.12 

28 

9  30.1 

115859.43 

0  5649.5 

0.5 

1.9 

0.13 

13 

627.1 

1156  51.70 

1    841.7 

0.5 

1.8 

0.12 

29 

926.1 

1158  52.84 

0  57  30.4 

0.5 

1.9 

0.13 

14 

623.2 

1156  53.33 

1   828.3 

0.5 

1.8 

0.12 

30 

922.0 

1158  46.38 

0  5810.4 

0.5 

1.9 

0.13 

15 

619.3 

115655.15 

1    813.6 

0.5 

1.8 

0.12 

May  1 

918.0 

115840.07 

•f  0  5849.3 

0.5 

1.9 

0.13 

16 

615.4 

115657.16 

+  1   757.6 

0.5 

1.8 

0.12 

2 

914.0 

115833.91 

05927.3 

0.5 

1.9 

0.13 

17 

611.5 

1166  59.37 

1   7  40.4 

0.6 

1.8 

0.12 

3 

9  9.9 

1158  27.90 

1   0  4.2 

0.5 

1.9 

0.13 

18 

6  7.6 

1157   1.77 

1   721.9 

0.5 

1.8 

0.12 

4 

9   5.9 

115822.04 

1    0  40.2 

0.5 

1.9 

0.13 

19 

6  3.7 

1157  4.36 

1    7  2.2 

0.5 

1.8 

0.12 

5 

9   1.9 

115816.33 

1    115.0 

0.5 

1.9 

0.13 

20 

559.9 

1157  7.15 

1   641.3 

0.5 

1.8 

0.12 

6 

8  57.8 

115810.78 

-1-  1    1  48.8 

0.5 

1.9 

0.13 

21 

556.0 

115710.12 

+  1   6  19.1 

0.5 

1.8 

0.12 

7 

8  53.8 

1158   5.39 

1   2  21.6 

0.5 

1.9 

0.13 

22 

552.1 

115713.29 

1    555.6 

0.5 

1.8 

0.12 

8 

849.8 

1158   0.16 

1   2  53.3 

0.5 

1.9 

0.13 

23 

548.2 

116716.65 

1    531.0 

0.5 

1.8 

0.12 

9 

8  45.8 

1157  55.09 

1   323.9 

0.5 

1.9 

0.13 

24 

544.3 

115720.20 

1    6  5.1 

0.5 

1.8 

0.12 

10 

841.8 

1157  50.19 

1   3  53.4 

0.5 

1.9 

0.13 

25 

540.5 

1167  23.94 

1   4  38.0 

0.5 

1.8 

0.12 

11 

837.8 

1157  45.45 

+  1    4  21.8 

0.5 

1.9 

0.13 

26 

536.6 

115727.85 

+  1   4   9.7 

0.5 

1.8 

0.12 

12 

833.7 

115740.88 

1   4  49.1 

0.5 

1.9 

0.13 

27 

532.7 

1157  31.96 

1    340.3 

0.6 

1.8 

0.12 

13 

829.7 

1157  36.49 

1    515.2 

0.5 

1.9 

0.13 

28 

528.9 

1157  36.25 

1   3  9.6 

0.5 

1.8 

0.12 

14 

825.7 

1157  32.26 

1   540.1 

0.5 

1.9 

0.13 

29 

525.0 

115740.72 

1   237.7 

0.5 

1.8 

0.12 

15 

821.7 

115728.22 

1   6  4.0 

0.5 

1.9 

0.13 

30 

521.2 

115745.38 

1   2  4.7 

0.6 

1.8 

0.12 

16 

817.7 

115724.34 

+  1    626.6 

0.6 

1.9 

0.13 

31 

617.3 

115750.22 

+  1    1  30.5 

0.5 

1.8 

0.12 

17 

813.8 

115720.65 

+  1   6  48.1 

0.5 

1.9 

0.13 

32 

613.5 

1157  56.24 

+  1   055.1 

0.5 

1.8 

0.12 
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FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Mmu 

Time 

of 

TraiiAit. 

Apparent 

R.AacenaioD 

at 

Traoait. 

Apparent 

Declination 

at 

Traiiait. 

Hor. 
Par. 

Semi 
diam 

S.T.of 
Sem 
Paaa. 
Mer. 

Date. 

Mean 

Time 

of 

TranaiL 

Apparent 

R.Aacen8l0D 

at 

Tranait. 

Apparent 

Declination 

at 

Tranait. 

Hor. 
Par. 

Semi- 
diam. 

8.T.of 
Sem. 
Paaa. 
Mer. 

Jan.  0 

h    m 
831.8 

h  m    a 
31517.36 

+1614  10.0 

o!3 

1^3 

a 
0.09 

Feb.  15 

h    m 

5:w.2 

h   m    a 
3  14  3,5.93 

+  1614  19.'2 

It 
0.3 

1.3 

a 
0.09 

1 

827.8 

31513.55 

16  1358.3 

0.3 

1.3 

0.09 

16 

526.3 

3  14  38.2:) 

16  14  32.1 

0.3 

1.3 

0.09 

2 

823.8 

3  15  9.87 

16  13  47.2 

0.3 

1.3 

0.09 

17 

522.4 

3  14  40.67 

16  14  45.6 

0.3 

1.3 

0.09 

3 

8  19.8 

3  15  6.31 

161336.5 

0.3 

1.3 

0.09 

18 

5  18.5 

3  14  43.24 

1614  59.6 

0.3 

1.3 

0.09 

4 

815.8 

3  15  2.86 

161326.2 

0.3 

1.3 

0.09 

19 

514.7 

314  45.95 

16  1514.0 

0.3 

1.3 

0.09 

5 

811.8 

3  14  59.51 

+161316.5 

0.3 

1.3 

0.09 

20 

510.8 

3  14  48.79 

+161528.9 

0.3 

1.3 

0.09 

0 

8  7.8 

3  14  56.28 

16  13  7.3 

0.3 

1.3 

0.09 

21 

5  6.9 

314  51.77 

161544.3 

0.3 

1.3 

0.09 

7 

8   3.9 

3  14  53.17 

16  1258.5 

0.3 

1.3 

0.09 

22 

5  3.0 

3  14  54.88 

16  16   0.3 

0.3 

1.3 

0.09 

8 

7  59.9 

314  50.10 

161250.2 

0.3 

1.3 

0.09 

23 

4  59.1 

314  58.12 

16  1616.8 

0.3 

1.3 

0.09 

9 

7  55.9 

3  14  47.35 

161242.5 

0.3 

1.3 

0.09 

24 

4  55.3 

315    1.48 

161633.7 

0.3 

1.3 

0.09 

10 

7  51.9 

3  14  44.62 

+161235.3 

0.3 

1.3 

0.09 

25 

4  51.4 

315  4.98 

+161651.1 

0.3 

1.3 

0.09 

11 

7  47.9 

314  42.03 

161228.6 

0.3 

1.3 

0.09 

26 

4  47.5 

315  8.62 

1617  9.0 

0.3 

1.3 

0.09 

12 

7  44.0 

3  14  39.50 

161222.4 

0.3 

1.3 

0.09 

27 

4  43.6 

3  15  12.37 

161727.4 

0.3 

1.3 

0.09 

13 

740.0 

3  14  37.20 

16  12  16.8 

0.3 

1.3 

0.09 

28 

4.39.8 

3  15  16.24 

+1617  46.1 

0.3 

1.3 

0.09 

14 

7  36.0 

314  34.98 

161211.7 

0.3 

1.3 

0.09 

15 

7  32.0 

3  14  32.90 

+1612  7.1 

0.3 

1.3 

0.09 

16 

728.1 

3  14.30.95 

1612   3.1 

0.3 

1.3 

0.09 

Sept.  1 

16  47.9 

3  34  45.68 

+1628  6.4 

0.3 

1.3 

0.09 

17 

7  24.1 

3  14  29.13 

16  1 1  59.8 

0.3 

1.3 

0.09 

2 

16  44.0 

3  34  45.07 

1628   1.0 

0.3 

1.3 

0.09 

18 

7  20.2 

3  14  27.44 

16  1 1  56.9 

0.3 

1.3 

0.0?) 

3 

16  40.0 

3  34  44.32 

1627  55.1 

0.3 

1.3  0.09 

19 

7  16.2 

3  14  25.89 

16  1154.5 

0.3 

1.3 

0.09 

4 

16  36.1 

3  34  43.45 

1627  48.7 

0.3 

1.3  0.09 

20 

712.3 

3  14  24.47 

+161152.7 

0.3 

1.3 

0.09 

5 

1632.1 

334  42.43 

+162741.8 

0.3 

1.3;  0.09 

21 

7   8.3 

314  23.19 

16  1151.5 

0.3 

1.3 

0.09 

6 

1628.2 

3.3441.27 

16  27  34.5 

0.3 

1.3  0.09 

22 

7   4.4 

3  14  22.04 

161150.8 

0.3 

1.3 

0.09 

7 

16  24.2 

3.34  40.00 

162726.7 

0.3 

1.. 3  0.09 

2:J 

7    0.4 

3  14  21.03 

161150.6 

0.3 

1.3 

0.09 

8 

16  20.3 

3  34  38.59 

1627  18.5 

0.3 

1.3,0.09 

24 

6  56.5 

3  14  20.15 

161151.1 

0.3 

1.3 

0.09 

9 

16  16.3 

3  34  37.04 

16  27   9.9 

0.3 

1.3' 0.09 

25 

6  52.5 

3  14  19.42 

+16  1152.1 

0.3 

1.3 

0.09 

10 

16  12.3 

3  34  35.37 

+  1627  0.8 

0.3 

1.30.09 

26 

6  48.0 

3  14  18.83 

16  1153.7 

0.3 

1.3 

0.09 

11 

16   8.4 

3  34  33.56 

162651.2 

0.3 

1.3  0.09 

27 

6  44.6 

3  14  18.37 

16  1155.8 

0.3 

1.3 

0.09 

12 

16   4.4 

3  34  31.62 

162641.3 

0.3 

1.3]  0.09 

28 

6  40.7 

3  14  18.05 

16  1158.4 

0.3 

1.3 

0.09 

13 

16   0.5 

3  34  29.56 

16  26  30.9 

0.3 

1.3  0.09 

29 

6  36.8 

3  14  17.87 

16  12    1.6 

0.3 

1.3 

0.09 

14 

15  56.5 

3  34  27.37 

16  2620.2 

0.3 

1.3*0  09 

30 

6  32.8 

3  14  17.83 

+16  12   5.3 

0.3 

1.3 

0.09 

15 

15  52.5 

3  34  25.06 

+16  26   8.9 

0.3 

1.3  0.09 

31 

628.9 

3  14  17.92 

1612  9.6 

0.3 

1.3 

0.09 

16 

15  48.5 

3  34  22.62 

16  25  57.3 

0.3 

1.30.09 

bVb.  1 

6  25.0 

314  18.14 

16  1214.4 

0.3 

1.3 

0.09 

17 

15  44.6 

3  34  20.05 

1625  45.2 

0.3 

1.3  0.09 

2 

6  21.0 

3  14  18.51 

16  12  19.8 

0.3 

1.3 

0.09 

18 

15  40.6 

3  34  17.36 

162532.8 

0.3 

1.30.09 

3 

617.1 

3  14  19.01 

16  1225.8 

0.3 

1.3 

0.09 

19 

1536.6 

3  34  14.54 

1625  20.0 

0.3 

1.3  0.09 

4 

613.2 

3  14  19.65 

+16  12  32.2 

0.3 

1.3 

0.Q9 

20 

1532.6 

3  34  11.61 

+16  25   6.8 

0.3 

1.3  0.09 

5 

6  9.3 

3  14  20.44    16  12  39.3 

0.3 

1.3 

0.09 

21 

15  28.7 

3  34   8.55 

16  24  53.0 

0.3 

1.. 3  0.09 

6 

6   5.4 

3  14  21.36 

16  12  46.8 

0.3 

1.3 

0.03 

22 

15  24.7 

3  34    5.37 

16  24  38.9 

0.3 

1.3  0.09 

7 

6    1.5 

3  14  22.43 

16  12  55.0 

0.3 

1.3 

0.09 

23 

1520.7 

3  34   2.08 

16  24  24.6 

0.3 

1.3|0.09 

8 

5  57.5 

3  14  23.03 

1613   3.7 

0.3 

1.3 

0.09 

24 

15  16.7 

3  33  58.67 

16  24   9.8 

0.3 

1.3.0.09 

9 

5  53.6 

3  14  24.07 

+16  13  12.9 

0.3 

1.3 

0.09 

25 

15  12.7 

3  33  55.16 

+  16  23  54.7 

0.3 

1.3j0.09 

10 

5  40.7 

3  14  26.44 

16  13  226 

0.3 

1.3 

0.09 

26 

15   8.7 

3.33  51.53 

16  23  39.2 

0.3 

1.3,  o.m) 

11 

545.8 

3  14  28.06 

16  13  32.9 

0.3 

1.3 

0.09 

27 

15   4.7 

3  33  47.77 

1623  23.4 

0.3 

1.3  0.09 

12 

5  41.9 

3I4  29.82!   1613  43.7 

0.3 

1.3 

0.09 

28 

15   0.7 

3  33  43.91 

16  23   7.2 

0.3 

1.3]  0.09 

13 

5  38.0 

3  14  31.72J    16  1355.0 

0.3 

1.3 

0.09 

29 

14  56.7 

3  33  39.94 

16  22  50.6 

0.3 

1.3.0.09 

14 

5  34.1 

3  14  3.3.761+16  14   6.8 

0.3 

1.3 

0.09 

30 

14  52.7 

3  33  35.86 

+  1622  33.7 

0.3 

1.3|0.09 

15 

5  30.2 

3  14.35.03  +  16  14  19.2 

0.3 

I.3I0.O9 

31   14  48.7 

3  33  3 1.68'+ 16  23  16.4 

0.3 

1.3  0.09 
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FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 

Tnmsit 

at 
Tranalt 

at 
Tranalt. 

Hor. 
Par. 

S«ml 
diam. 

8.T.of 
Sem. 
Pans. 

Mer. 

Date. 

Mean 

Time 

of 

Tranalt 

Apparent 

KAMoension 

at 

Tranalt. 

at 
Tranalt. 

Hor. 
Par. 

Semi- 

8.T.of 
Sem. 
Paaa. 
Mer. 

Oct.   1 

h    m 
14  48.7 

li  m    8 
3  3331.68 

O       /       It 

+162216.4 

It 
0.3 

ti 
1.3 

0.09 

Noy.16 

h    m 
1143.3 

b  m    a 
3  2856.87 

O       t       tt 

+16  5  2.2 

ti 
0.3 

tt 

1.3 

0.09 

2 

14  44.7 

3  33  27.38 

162158.8 

0.3 

1.3 

0.09 

17 

1139.3 

3  2850.01 

16  4  37.7 

0.3 

1.3 

0.09 

3 

14  40.7 

3  33  22.97 

162140.8 

0.3 

1.3 

0.09 

18 

1135.2 

328  4.3.15 

16  413.3 

0.3 

1.3 

0.09 

4 

14  36.7 

3  3318.45 

162122.6 

0.3 

1.3 

0.09 

19 

1131.2 

32836.31 

16  349.0 

0.3 

1.3 

0.09 

5 

14  32.7 

33313.^ 

16  21   4.0 

0.3 

1.3 

0.09 

20 

1127.1 

32829.47 

16  324.8 

0.3 

1.3 

0.09 

6 

14  28.7 

333  9.13 

+162045.1 

0.3 

1.3 

0.09 

21 

1123.1 

32822.64 

+16  3  0.7 

0.3 

1.3 

0.09 

7 

14  24.7 

3  33  4.33 

162026.0 

0.3 

1.3 

0.09 

22 

11  19.0 

32815.83 

16  236.7 

0.3 

1.3 

0.09 

8 

14  20.7 

33259.42 

1620  6.6 

0.3 

1.3 

0.09 

23 

1115.0 

328  9.04 

16  212.8 

0.3 

1.3 

0.09 

9 

14  16.7 

33254.42 

161946.8 

0.3 

1.3 

0.09 

24 

11  10.9 

328  2.27 

16   149.0 

0.3 

1.3 

0.09 

10 

14  12.6 

33249.33 

161926.8 

0.3 

1.3 

0.09 

25 

11   6.9 

327  55.52 

16   125.4 

0.3 

1.3 

0.09 

11 

14   8.6 

33244.16 

+1619  6.5 

0.3 

1.3 

0.09 

26 

11   2.8 

327  48.80 

+16   1   1.9 

0.3 

1.3 

0.09 

12 

14   4.6 

3  3238.88 

161846.0 

0.3 

1.3 

0.09 

27 

1058.8 

32742.10 

16  0  38.6 

0.3 

1.3 

0.09 

13 

14   0.6 

33233.53 

161825.1 

0.3 

1.3 

0.09 

28 

1054.8 

32735.43 

16  015.5 

0.3 

1.3 

0.09 

14 

1356.6 

3  3228.10 

1618  4,0 

0.3 

1.3 

0.09 

29 

10  50.7 

32728.81 

1559  52.5 

0.3 

1.3 

0.09 

15 

13  52.5 

3  3222.58 

161742.6 

0.3 

1.3 

0.09 

30 

1046.7 

32722.22 

155929.7 

0.3 

1.3 

0.09 

16 

13  48.5 

3  3216.97 

f  16  1721.0 

0.3 

1.3 

0.09 

Dec  1 

1042.6 

32715.67 

+1559  7.1 

0.3 

1.3 

0.09 

17 

13  44.5 

33211.30 

161659.2 

0.3 

1.3 

0.09 

2 

10  38.6 

327  9.15 

1558  44.7 

0.3 

1.3 

0.09 

18 

1340.5 

3  32  5.56 

161637.1 

0.3 

1.3 

0.09 

3 

10  34.6 

327  2.68 

155822.5 

0.3 

1.3 

0.09 

19 

13  36.4 

3  3159.75 

161614.8 

0.3 

1.3 

0.09 

4 

1030.5 

326  56.25 

15  58  0.6 

0.3 

1.3 

0.09 

20 

1332.4 

3  3153.86 

161552.3 

0.3 

1.3 

0.09 

5 

1026.5 

32649.88 

155738.9 

0.3 

1.3 

0.09 

21 

13  28.4 

3  3147.89 

+161529.7 

0.3 

1.3 

0.09 

6 

1022.4 

326  43.56 

+155717.4 

0.3 

1.3 

0.09 

22 

1324.3 

33141.86 

1615  6.9 

0.3 

1.3 

0.09 

7 

10  18.4 

32637.30 

155656.2 

0.3 

1.3 

0.09 

23 

1320.3 

3  3135.78 

1614  43.9 

0.3 

1.3 

0.09 

8 

1014.4 

32631.10 

155635.3 

0.3 

1.3 

0.09 

24 

13  16.3 

3  3129.64 

1614  20.7 

0.3 

1.3 

0.09 

9 

10  10.3 

32624.96 

155614.6 

0.3 

1.3 

0.09 

25 

13  12.2 

33123.43 

161357.3 

0.3 

1.3 

0.09 

10 

10  6.3 

32618.87 

155554.1 

0.3 

1.3 

0.09 

26 

13  8.2 

33117.16 

+161333.9 

0.3 

1.3 

0.09 

11 

10  2.3 

3  2612.86 

+155534.0 

0.3 

1.3 

0.09 

27 

13   4.2 

3  31  10.83 

16  13  10.3 

0.3 

1.3 

0.09 

12 

9  58.3 

326  6.93 

155514.2 

0.3 

1.3 

0.09 

28 

13  0.1 

3  31    4.46 

161246.6 

0.3 

1.3 

0.09 

13 

954.2 

326   1.06 

1554  54.8 

0.3 

1.3 

0.09 

2t) 

1256.1 

3  30  58.02 

16  1222.8 

0.3 

1.3 

0.09 

14 

9  50.2 

3  25  55.27 

1554  35.7 

0.3 

1.3  0.09 

30 

12  52.1 

330  51.55 

161158.9 

0.3 

1.3 

0.09 

15 

946.2 

32549.55 

155416.9 

0.3 

1.3  0.09 

31 

1248.0 

3  30  45.05 

+161134.8 

0.3 

1.3 

0.09 

16 

942.1 

32543.91 

+155358.4 

0.3 

1.3 

0.09 

Nov.  1 

1244.0 

330  38.51 

1611  10.6 

0.3 

1.3 

0.09 

17 

938.1 

32538.35 

155340.2 

0.3 

1.3 

0.09 

2 

12  39.9 

330  31.90 

1610  46.3 

0.3 

1.3 

0.09 

18 

9  34.1 

3  2532.87 

155322.3 

0.3 

1.3 

0.09 

3 

1235.9 

3  3025.26 

161021.9 

0.3 

1.3 

0.09 

19 

930.1 

32527.48 

1553  4.8 

0.3 

1.3 

0.09 

4 

1231.8 

3  3018.58 

16   9  57.5 

0.3 

1.3 

0.09 

20 

9  26.0 

32522.18 

155247.7 

0.3 

1.3 

0.09 

5 

1227.8 

3  3011.87 

+16  933.0 

0.3 

1.3 

0.09 

21 

922.0 

32516.96 

+155231.0 

0.3 

1.3 

0.09 

6 

1223.7 

3  30   5.16 

16   9   8.4 

0.3 

1.3 

0.09 

22 

918.0 

32511.83 

15  5214.6 

0.3 

1.3 

0.09 

7 

12  19.7 

32958.40 

16   843.8 

0.3 

1.3 

0.09 

23 

914.0 

325  6.79 

15  5158.6 

0.3 

1.3 

0.09 

8 

1215.7 

32951.62 

16  819.2 

0.3 

1.3 

0.09 

24 

9  10.0 

325    1.85 

155143.0 

0.3 

1.3 

0.09 

9 

1211.6 

329  44.81 

16  7  54.5 

0.3 

1.3 

0.09 

25 

9  6.0 

324  57.01 

15  5127.9 

0.3 

1.3 

0.09 

10 

12   7.6 

329  37.90 

+16   7  29.9 

0.3 

1.3 

0.09 

26 

9  2.0 

324  52.26 

+1551  13.2 

0.3 

1.3 

0.09 

11 

12   .3.5 

32931.15 

16  7   5.2 

0.3 

1.3 

0.09 

27 

8  57.9 

3  24  47.62 

15  50  58.9 

0.3 

1.3 

0.09 

12 

1159.5 

32924.30 

16  6  40.5 

0.3 

1.3 

0.09 

28 

8  53.9 

324  43.08 

15  50  45.0 

0.3 

1.3 

0.09 

13 

1 1  55.4 

3  2917.45 

16  615.9 

0.3 

1.3 

0.09 

20 

8  49.9 

3  24  38.64 

155031.6 

0.3 

1.3  0.09 

14 

1151.4 

32910.59 

16   551.3 

0.3 

1.3 

0.09 

30 

845.9 

324  34.31 

15  5018.6 

0.3 

1.3.0.09 

15 

1147.3 

329   3.73 

+16   526.7 

0.3 

1.3 

0.09 

31 

841.9 

324  30.09 

+15  50  6.0 

(f3 

1.3  0.09 

16^  1 1  43.3 

3  28  56.871+16   5  2.2 

0.3 

1.3 

0.09 

32 

8  37.9 

3  24  25.98+15  49  53.8 

0.3 

1.3' 0.09 
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ECLIPSES,   1885. 


ECLIPSES    IN    1885. 


Ill  the  year  1885  there  will  be  four  eclipses,  two  of  the  sun  and  two  of  the  liioon* 

I. — ^  •Annular  Edipat  of  the  Sun,  1885,  March  16,  visible  at  Washington  as  a  partial  eclipse. 

ELEMENTS  OF  THE  ECLIPSE. 

d     h     m     8 
Greenwich  mean  time  of  <{   in  right  ascension,  March  16    6  14  2ii.6 


Sun  and  moon's  11.  A. 

Sun's  declination 
Moon's  declination 
Sun's  equa.  hor.  parallax 
Moon's  equa.  hor.  parallax 


h     m      8 

23  46  35.35 

f  27  I2I0    S. 
0  39  11.0    S. 
8.9 
57    7.7 


Hourly  motions 

Hourly  motion 
Hourly  motion 
Sun's  true  semidiameter 
Moon's  true  semidiameter 


9J3  and  ia6!o7 

059:3 

N. 

10  21.1 

N. 

16    4.1 

15  33.3 

Eclipse  begins 
Central  eclipse  begins 
Central  eclipse  at  noon 
Central  eclipse  ends 
Eclipse  ends 


CIRCUMSTANCES  OF  THE  ECLIPSE. 

d      h     m  o       /  o      / 

March  16    3  17.9  in  long.  136  57.0  W.  and  in  lat.  13  30.6  N. 

4  39.6  156  39.5  W.  35  54.5  N. 

6  14.4  91  26.8  W.  56  21.0  N, 

6  51.7  15    4.6  W.  71  24.1  N. 

8  13.4  32  51.0  W.  49    6.0  N. 


IL— .^  Partial  Edtpse  of  the  Moon,  1885,  March  29-30,  invisible  at  Washington;  visible  in  the 
western  Pacific  Ocean,  Asia,  and  the  eastern  portions  of  Europe  and  Africa. 

•    ELEMENTS  OF  THE  ECLIPSE. 


Greenwich  mean 

d    h    m      8 
time  of  ;  in  right  ascension,  March  30    4  15  47.4 

Sun's  right  ascension 

0  37  14.13 

Hourly 

motion 

9.09 

Moon's  right  ascension 

12  37  14.13 

Hourly 

motion 

126.92 

Sun's  declination 

1    050:4  N. 

Hourly 

motion 

0  58:i   N. 

Moon's  declination 

3  29  19.4  S. 

Hourly 

motion 

10  12.5  S. 

Sun's  equa.  hor.  parallax 

8J)             Sim's 

true  semidiameter 

16    0.3 

Moon's  equa.  hor.  parallax 

57  13.3             Moon 

's  true  semidiameter 

15  34J 

TIMES  OF  THE  PHASES. 

Greenwich  Mean  Time. 

d     h     m 
Moon  enters  penumbra               March        30    1  48.3 

Waahlngton 
March 

Mean  Time, 
d     h     m 
29  20  40.1 

Moon  enters  shadow 

2  58.4 

21  50.2 

Middle  of  the  eclipse 

4  34.2 

23  26.0 

Moon  leaves  shadow 

6    9.9 

30    1     1.7 

Moon  leaves  penumbra 

7  20.1 

2  11.9 

CIRCUMSTANCES  OF  THE  ECLIPSE. 

First  contact  of  shadow  with  moon's  limb  139®  from  the  north  point  toward  the  east, 
when  the  moon  is  in  the  zenith  in  lon.itude  135®  53' east  of  Greenwich,  and  in  latitude  3®  16^ 
south. 

Last  contact  of  shadow  with  moon's  limb  104°  from  the  north  point  toward  the  west, 
when  the  moon  is  in  the  zeniili  in  longitude  89®  32^  east  of  Greenwich,  and  in  latitude  3®  48' 
south. 

Magnitude  of  the  eclipse  =«  0.896,  (moon's  diameter  ^1). 
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UL — ^  Total  Edipse  of  the  Suny  1885,  September  8,  invisible  at  Washington,  but  visible  in 
the  South  Pacific  Ocean. 


ELEMENTS  OF  THE  ECLIPSE. 

d 

Greenwich  mean  time  of  ^  in  right  ascension,  September    8 

h    m      8 

11    9  42.71) 


h    m      s 
9  ]9  55.2 


Sun  and  moon's  R.  A. 

Siui's  declination 
Moon's  declination 
Sun's  equa.  hor*  parallax 
Moon's  equa.  hor,  parallax 


5  23  38.6  N. 
4  30  39.6  N. 
8.8 
59  42.9 


Hourly  motions 

Hourly  motion 
Hourly  motion 
Sun's  true  semidiameter 
Moon's  true  semidiameter 


9.00  and  138.36 

0  567  S. 
10  57.9  S. 

15  53.4 

16  15.5 


CIRCUMSTANCES  OF  THE  ECLIPSE. 


Eclipse  begins 
Central  eclipse  begins 
Central  eclipse  at  noon 
Central  eclipse  ends 
Eclipse  ends 


September 


6  36.1  m  long.  17f  55.^1  E  . 

7  56.4  154  58.2  E  . 
9  19.9  140  38.8  W. 
0  47.3  77  47.2  W. 

11    7.7  84    8.5  W 


and  in  lat.  16  12.2  S. 

40  58.0  S. 

57  50J3  S. 

74  46i)  S. 

50  29.9  S. 


IV. — ^  Partial  Edipse  of  the  Moouy  1885,  September  23,  visible  at  Washington ;  also  on  tlie 
Atlantic  Ocean,  North  and  South  America,  and  the  Pacific  Ocean. 

ELEMENTS  OF  THE  ECLIPSE. 

d     h     m     8 
Greenwich  mean  time  of  S  1°  ^^^  ascension,  September  23  19  27  22.3 

h    m      8  8 


Sun's  right  ascension 

12    5    7.33 

Hourly 

motion 

8.99 

Moon's  right  ascension 

0    5    7.33 

Hourly 

motion 

122.01 

Sun's  declination 

0  33'l9';9  S. 

Hourly 

motion 

0'58'.5  S. 

Moon's  declination' 

0    0  30.0  S. 

Hourly 

motion 

10    1.3  N. 

Sun's  equa.  hor.  parallax 

8.8 

Sun's  true  semidiameter 

15  57.4 

Moon's  equa.  hor.  parallax 

56  11.9 

Moon's  true  semidiameter 

14  18.2 

TIMES  OF  THE  PHASES. 

Greenwich  Mean  Time. 

Washington 

Mean  Time. 

{ 

1    h    m 

d     h     m 

Moon  enters  penumbra 

September    23  17    0.5 

September 

23  11  52.3 

Moon  enters  shadow 

18  14.6 

13    6.4 

Middle  of  the  eclipse 

19  48^2 

14  40.0 

Moon  leaves  shadow 

21  21.9 

16  13.7 

MooQ  leaves  penumbra 

22  35i) 

17  27.7 

CIRCUMSTANCES  OF  THE  ECLIPSE. 

First  contact  of  shadow  with  moon's  limb  37°  from  the  north  point  toward  the  east, 
when  the  moon  is  in  the  zenith  in  longitude  95°  45^  west  of  Greeuwich,  and  in  latitude  0°  13^ 
south. 

Last  contact  of  shadow  with  moon's  limb  73°  from  the  north  point  toward  the  west, 
when  tlie  moon  is  in  the  zenith  in  longitude  141°  37'  west  of  Greenwich,  and  in  latitude  0°  18^ 
north. 

Magnitude  of  the  eclipse  »:  0.790,  ( moon's  diameter  ss  1 ). 


The  regions  within  which  the  eclipses  of  the  sun  are  visible  are  laid  down  on  the  following 
charts,  from  which  may  also  be  found  the  Greenwich  time  of  beginning  or  ending  within 
^fi/^n  or  twenty  minutes,  by  means  of  the  dotted  lines. 
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BESSELIAN  ELEMENTS  OP  THE  ANNULAR  ECLIPSE 

OP  THE  SUN,  1885,  MARCH  16. 

Co-ordinate«  of 

1 

Badius  of  Penumbra  and 

Centre  of  Shadow  on 

Direction  of  Axla  of  Shadow. 

Shadow 

Greenwich 
Uean 
limo. 

On  Fundamental  Plane. 

X 

y 

Log  sin  d. 

Log  cos  d. 

M 

I 

V 

h     m 

3    0 

-1.66160 

+0.31130 

-8.42007 

+9.99985 

42  50.0 

+0.55128 

+0.00540 

10 

1.57615 

0.33864 

8.41930 

9.99985 

45  20.1 

0.55127 

0.00539 

20 

1.49070 

0.36598 

8.41853 

9.99985 

47  50.1 

0.55126 

0.00538 

30 

1.40524 

0.39332 

8.41775 

9.99985 

50  20.2 

0.55125 

0.00537 

40 

1.31978 

0.42065 

8.41697 

9.99985 

52  50.2 

0.55124 

0.00536 

50 

1.23432 

0.44799 

6.41619 

9,99985 

55  20.3 

0.55123 

0.00534 

4    0 

-1.14886 

+0.47532 

-8.41541 

+9.99985 

57  50.3 

+0.55122 

+0.00533 

10 

1.06339 

0.50265 

8.41463 

9.99985 

60  20.3 

0.55120 

0.00532 

20 

0.97792 

0.52999 

8.41385 

9.99985 

62  50.4 

0.55119 

0.00531 

30 

0.89245 

0.55732 

8.41307 

9.99985 

65  20.4 

0.55117 

0.00530 

40 

0.80697 

0.58465 

8.41229 

9.99985 

67  50.5 

0.55116 

0.00528 

50 

0.72149 

0.61198 

8.41150 

9.99986 

70  20.5 

0.55114 

0.00527 

5    0 

-0.63601 

+0.63931 

-8.41071 

+  9.99986 

72  50.6 

+  0.55113 

+  0.00525 

10 

0.55052 

0.66665 

8.40992 

9.99986 

75  20.6 

0.55111 

0.00523 

20 

0.46503 

0.69398 

8.40913 

9.99986 

77  50.6 

0.55110 

0.00521 

30 

0.37954 

0.72131 

8.40834 

9.99986 

80  20.7 

0.55108 

0.00519 

40 

0.29405 

0.74865 

8.40755 

9.99986 

82  50.7 

0.55106 

0.00518 

50 

0.20856 

0.77598 

8.40675 

9.99986 

85  20.8 

0.55104 

0.00516 

6    0 

-0.12306 

+0.80331 

-8.40595 

+9.99986 

87  50.8 

+  0.55102 

+0.00514 

10 

-0.03756 

0.83064 

8.40515 

9.99986 

90  20.8 

0.55100 

0.60b\2  ; 

20 

+0.04794 

0.85797 

8.40435 

9.99986 

92  50.9 

0.55097 

0.00510  1 

30 

0.13344 

0.88529 

8.40355 

9.99986 

95  20.9 

0.55095 

0.00508 

40 

0.21894 

0.91261 

8.40275 

9.99986 

97  51.0 

0.55093 

0.00506 

50 

0.30444 

0.93993 

8.40195 

9.99986 

100  21.0 

0.55091 

0.00503 

7    0 

+0.38994 

+0.96725 

-8.40114 

+9.99986 

102  51.1 

+0.55089 

+0.00501 

10 

0.47544 

0.99457 

8.40033 

9.99986 

105  21.1 

0.55087 

0.00499 

20 

0.56094 

1.02188 

8.39952 

9.99986 

107  51.1 

0.55084 

0.00496 

30 

0.64644 

1.04919 

8.39871 

9.99986 

110  21.2 

0.55082 

0.00493  , 

40 

0.73194 

1.07650 

8.39790 

9.99986 

112  51.2 

0.55079 

0.00490 

50 

0.81744 

1.10381 

8.39709 

9.99986 

115  21.3 

0.55077 

0.00488 

8    0 

+0.90294 

+  1.13112 

-8.39628 

+9.99986 

117  51.3 

+  0.55074 

+0.00485 

10 

0.98843 

1.15843 

8.39546 

9.99987 

120  21.4 

0.55071 

0.00483 

20 

+  1.07392 

+  1.18573 

-8.39464 

+9.99987 

122  51.4 

+0.55068 

+  0.00480 

Greenwich 
Mean 
Time. 

Log  A  JC 
IMinuto. 

Lo^^Ay 
1  Minute. 

Log^^A, 
1  Minute. 

Log  Tangents  of  Angles  of  Cones— 

Pennmbra. 

Shadow. 

h 

3 

+7.9317 

+7.4367 

+  1.1762 

+7.66576 

+7.66364 

4 

7.9318 

7.4367 

1.1762 

7.66576 

7.66365 

5 

7.9319 

7.4367 

1.1762 

7.66577 

7.66365 

6 

7.9320 

7.4366 

1.1762 

7.66577 

7.66366 

7 

7.9320 

7.4365 

1.1762 

7.66578 

7.66367 

8 

7.9319 

7.4363 

1.1762 

7.66578 

7.66367 

9 

+7.9318 

+7.4361 

+  1.1762 

+7.66579 

+7.66368 

ANNULAR  ECLIPSE  of 
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PATH  OF  ANNULUS  DURING  THE  ANNULAR  ECLIPSE 

OF  THE  SUN, 

1885,  MARCH  16. 

Green  wioh 
Moan 

Time. 

• 

Koxthorn  Limit 

of 
Annnlus  Path. 

Oentral  Line. 

Southern  Limit 

of 
Annulus  Path. 

Duration 

of 
Annulus 

on 

Central 

Liue. 

Latitude. 

LoDgitndo  fh>m 
Greenwich. 

Latitude. 

Longitude  from 
Greenwich. 

Latitude. 

Longitude  from 
Greenwich. 

Limits 

+  36  19.6 

156  47.8  W. 

+  35  54.5 

156*"  39.5  W. 

+  35  19.5 

156°  86.4  W. 

8 

4h  4()in 

35  53.0 

158    9.5 

35  88.5 

148  18.1 

69.8 

45 

36  50.4 

148  54.8 

36  32.0 

141  53.7 

36  13.6 

140  53.1 

63.3 

50 

37  37.7 

136    8.4 

37  81.6 

135  88.9 

37    5.5 

134  43.3 

59.9 

55 

38  29.3 

131  46.8 

38  14.4 

131  15.3 

37  59.5 

130  44.3 

57.3 

5       0 

+39  83.4 

188  16.0 

+  39    9.3 

187  50.8 

+38  55.1 

127  84.4 

55.0 

5 

40  19.4 

125  16.0 

40    6.0 

184  54.0 

39  58.6 

124  32.0 

53.0 

JO 

41   17.4 

188  89.4 

41    4.5 

188  10.0 

40  51.6 

121  50.5 

51.3 

15 

48  16.8 

119  57.8 

48    4.4 

119  40.4 

41  51.9 

119  83.0 

49.7 

80 

43  17.9 

117  35.5 

43    5.8 

117  19.7 

48  5:^.7 

117    3.8 

48.5 

85 

44  80.6 

115  19.1 

44    8.8 

115    4.6 

43  56.9 

114  50.0 

47.4 

5     30 

+45  35.1 

113    6.9 

+45  13.4 

118  53.4 

+45    1.7 

112  39.9 

46.5 

35 

46  31.4 

no  56.6 

46  19.7 

110  43.9 

46    8.1 

110  31.3 

45.8 

40 

47  39.7 

108  46.6 

47  87.9 

108  34.7 

47  16.8 

108  28.8 

45.3 

45 

48  49.9 

106  35.4 

48  38.0 

106  84.8 

48  86.1 

106  12.9 

45.0 

50 

50    8.4 

104  81.1 

49  50.3 

104  10.5 

49  38.1 

103  59.9 

44.9 

55 

51  17.4 

108    8.3 

51     4.8 

101  58.3 

50  52.3 

101  48.3 

45.0 

6       0 

+  58  35.1 

99  36.3 

+  58  82.0 

99  86.9 

+52    8.9 

99  17.6 

45.3 

5 

53  55.7 

97    1.8 

53  41.9 

96  52.5 

53  28.8 

96  43.9 

45.8 

10 

55  19.5 

94  13.8 

55    4.9 

94    6.1 

54  50.3 

93  58.4 

46.5 

15 

56  47.4 

91    9.8 

66  31.7 

91     3.8 

56  16.0 

90  56.7 

47.3 

80 

58  19.9 

87  44.5 

58    2.8 

87  39.8 

57  45.6 

87  35.1 

48.4 

25 

59  57.7 

83  45.3 

59  38.8 

83  48.9 

59  19.9 

83  40.5 

49.8 

6     30 

+  61  41.8 

79  18.1 

+61  80.8 

79  14.4 

+60  59.1 

79  16.7 

51.5 

35 

63  33.4 

73  38.0 

63    9.4 

73  41.9 

68  45.4 

73  51.7 

53.5 

40 

65  36.7 

66    8.9 

65    8.5 

66  33.5 

64  40.4 

66  58.1 

55.8 

45 

67  55.9 

55  86.0 

67  81.4 

56  85.8 

66  46.8 

57  85.5 

58.9 

50 

70  49.3 

33  57.1 

70    0.9 

•    37  41.5 

69  18.6 

41  85.9 

63.5 

Limits 

+  71  40.3 

15    5.3  W. 

+  71  84.1 

15    4.6  W. 

+70  40.6 

15  19.7W. 
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BESSELIAN  ELEMEKTS  OF  THE  TOTAL  ECLIPSE 

OF  THE  SUN,  1885,  SEPTEMBEll  8. 

CoK>Tdinate8  of 

Badios  of  Ponumbrs  and 

Centre  of  Shadow  on 

Direction  of  Axia  of  Shadow. 

Bbadow 

Greenwich 
Hem 

Time. 

Fondamentnl  Plane. 

On  Fnndami-ntal  Plane. 

X 

y 

Log  sin  d. 

Log  00.  d. 

It 

I 

V 

h     m 
6  30 

-1.53258 

-0.41172 

+8.97679 

+9.99804 

98°   9.2 

+0.53913 

-0.00671 

40 

1.44240 

0.43983 

8.97659 

9.99804 

100  39.2 

0.53917 

0.00667 

50 

1.35222 

0.46794 

8.97639 

9.99804 

103    9.3 

0.53921 

0.00663 

7    0 

-1.26204 

-0.49605 

+8.97618 

+9.99804 

105  39.3 

+0.53925 

-0.00659 

10 

1.17185 

0.52417 

8.97598 

9.99805 

108    9.4 

0.53929 

0.00655 

20 

1.08165 

0.55229 

8.97578 

9.99805 

110  39.4 

0.53933 

0.00651 

30 

0.99146 

0.58041 

8  97557 

9.99805 

113    9.5 

0.53936 

0.00648  1 

40 

0.90126 

0.60853 

8.97537 

9.99805 

115  39.5 

0.53939 

0.00645  i 

50 

0.81107 

0.63665 

8.97517 

9.99805 

118    9.6 

0.53942 

0.00642 

8    0 

-0.72087 

-0.66477 

+  8.97496 

+9.99806 

120  39.6 

+0.53945 

-0.00639 

10 

0.63067 

0.69288 

8.97476 

9.99806 

123    9.7 

0.53948 

0.00636 

20 

0.54047 

0.72099 

8.97455 

9.99806 

125  39.7 

0.53951 

0.00633 

30 

0.45027 

0.74910 

8.97435 

9.99806 

128    9.8 

0.53953 

0.00631 

40 

0.36007 

0.77721 

8.97414 

9.99806 

130  39.8 

0.53955 

0.00629 

50 

0.26987 

0.80531 

8.97394 

9.99807 

133    9.9 

0.53957 

0.00627 

9    0 

-0.17967 

-0.83341 

+8.97373 

+9.99807 

135  39.9 

+0.53959 

-0.00625 

10 

-0.08947 

0.86151 

8.97353 

9.99807 

138  10.0 

0.53961 

0.00623 

20 

+  0.00073 

0.88960 

8.97332 

9.99807 

140  40.0 

0.53963 

0.00621 

30 

0.09092 

0.91769 

8.97312 

9.99807 

143  10.1 

0.53964 

0.00620 

40 

0.18112 

0.94577 

8.97291 

9.99807 

145  40.1 

0.53965 

0.00619 

60 

0.27132 

0.97384 

8.97271 

9.99808 

148  10.2 

0.53966 

0.00618 

10    0 

+0.36151 

-1.00191 

+  8.97250 

+  9.99808 

150  40.2 

+0.53967 

-0.00617 

10 

0.45169 

1.02998 

8.97230 

9.99808 

153  10.3 

0.53967 

0.00617 

20 

0.54187 

1.05804 

8.97209 

9.99808 

155  40.3 

0.53968 

0.00616 

30 

0.63204 

1.08609 

8.97188 

9.99808 

158  10.4 

0.53968 

0.00616 

40 

0.72222 

1.11414 

8.97168 

9.99809 

160  40.4 

0.53969 

0.00615 

50 

0.81240 

1,14218 

8.97147 

9.99809 

163  10.5 

0.53969 

0.00615 

11     0 

+0.90257 

-1.17022 

+8.97126 

+9.99809 

165  40.5 

+0.53969 

-0.00615 

10 

+  0.99273 

-1.19825 

+8.97106 

+9.99809 

168  10.6 

+0.53969 

-0.00615 

Mean 
Time. 

Log  Ax 
1  Mhmte. 

1  Minute. 

lUinute. 

Log  Tangents  of  Anglca  of  Cones— 

Penumbm. 

Shadow. 

h 

6 

+7.9550 

-7.4486 

+  1.1762 

+7.66691 

+7.66479 

7 

7.9551 

7.4490 

1.1762 

7.66691 

7.66480 

8 

7.9552 

7.4489 

1.1762 

7.66692 

7.66480 

9 

7.9552 

7.4487 

1.1762 

7.66692 

7.66481 

10 

7.9551 

7.4482 

1.1762 

7.66693 

7.66481 

11 

7.9551 

7.4476 

1.1762 

7.66693 

7.66482 

12 

+7.9549 

-7.4467 

+  1.1762 

+7.66694 

+7.66482 

TOTAL  ECLIPSE  of  SEl 


N^Ot6.-i%  Aours  ^f^iAnin^  and  endva^ 


"^  . 


SEPTEMBER  8l«  1885. 


140'      Longiiucl^   We8t  120"      of  Greeitwich 


locr 


art!  ac/frtessed  in  GpetnwUh  Mean  Time. 


1 
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PATH  OF  SHADOW  DURING  THE  TOTAL  ECLIPSE 

I 

OF  THE  SUN,  1885,  SEPTEMBER  8. 

Korthein  Limit 

1 

Boathern  Limit              1 

1 

Dnnition 
of 

Totality 
on 

of 

Central  Line.               1 

of 

Greenwich 
Mean 

Sliadow  Patli. 

Shadow  Path.               1 

Time. 

Central 

Latitade. 

LoDgitnde  from 
Oreeuwich. 

Latitude. 

Lon^ritnde  from 
Oreenwich. 

Latitade. 

Longitude  fh>m 
Greenwich. 

Line. 

1 

O         1 

O          / 

O         t 

O          f 

O         / 

o        / 

1 

Limits 

-40    7.0 

155  10.6  £. 

—40  58.0 

154  58.2  £. 

-41  28.8 

154  52.3  E. 

m     a 

gh     o"» 

39  26.7 

170  50.9  E. 

40  20.8 

168  31.2 

41  14.8 

166  11.4 

1  44.4 

5 

40    1.2 

176  45.2 

40  44.1 

175    8.7 

41  27.0 

173  32.2 

1  55.9 

10 

40  38.1 

178  51.0W. 

41  20.9 

179  49.0  E. 

42    3.7 

178  29.0  E. 

2    4.1 

15 

41  21.7 

175  12.9 

42    4.9 

176  23.6  W. 

42  48.1 

177  34.3  W. 

2  10.6 

20 

42  10.2 

172    2.2 

42  53.9 

173    0.6 

43  37.7 

174  11.1 

2  15.9 

25 

43    2.8 

169  10.1 

43  47.2 

170  10.1 

44  31.6 

171  10.2 

2  20.2 

8     30 

—43  58.9 

166  2S).1 

—44  44.0 

167  25.2 

-45  29.2 

168  21.2 

2  23.7 

35 

44  58.4 

163  56.8 

45  44.3 

164  49.7 

46  30.3 

165  42.6 

2  26.3 

40 

46    1.4 

161  30.2 

46  48.2 

162  20.3 

47  35.0 

163  10.4 

2  28.1 

45 

47    7.8 

159    6.3 

47  55.5 

159  53.7 

48  43.3 

160  41.0 

2  29.2 

60 

48  17.8 

156  43.0 

49    6.6 

157  27.7 

49  55.4 

158  12.4 

2  29.6 

55 

49  31.5 

154  18.2 

50  21.4 

155    0.2 

51  11.3 

155  42.2 

2  29.3 

9      0 

—50  49.4 

151  49.4 

—51  40.6 

152  28.4 

—52  31.7 

153    7.5 

2  28.3 

5 

52  11.8 

149  14.0 

53    4.4 

149  49.8 

53  56.9 

150  25.6 

2  26.6 

10 

53  39.5 

146  29.6 

54  33.7 

147    1.4 

55  27.8 

147  33.1 

2  24.1 

J5 

55  13.1 

143  30.8 

56    9.2 

143  57.7 

57    5.3 

144  24.7 

2  20.9 

80 

56  53.6 

140  15.0 

57  52.0 

140  35.3 

58  50.3 

140  55.6 

2  16.9 

25 

58  43.3 

136  31.0 

59  44.6 

136  42.8 

60  45.8 

136  54.6 

2  12.0 

9     30 

—60  44.1 

132    7.2 

-61  49.1 

132    5.7 

—62  54.1 

132    4.2 

2    6.2 

35 

63    1.5 

126  40.1 

64  11.3 

126  16.0 

65  21.1 

125  61.9 

1  59.1 

40 

65  42.7 

119  17.1 

67    2.4 

118    5.3 

68  22.1 

116  53.5 

1  50.0 

45 

69  11.2 

107  30.5 

70  57.1 

103  12.4 

72  42.9 

98  54.3 

1  36.8 

Limits 

—73  55.8 

77    0.1  W. 

—74  46.9 

77  47.2  W. 

% 

—75  11.4 

78  16.1  W. 

1 

- 

27 
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WASHINGTON  MEAN  TIME. 

PHASES  OF  THE  MOON. 

Kew  Moop. 

First  Quarter. 

Full  Moon. 

Last  Quarter. 

d     h     m 

d     h     m 

d     h    m 

January 

d     h     m 

7  10  28.4 

JaDuary       15  15  28.3 

January      23    8  18.1 

January       29  23  11.0 

February 

6    5  29.4 

February     14    9  13.6 

Febniary     21  17  22.8 

February     28  10  52.1 

March 

8    1  45.9 

March          16    0  28.7 

March         23    0  14.9 

March         29  23  31.8 

April 

6  21  34J2 

April           14  12  43.6 

April           21    6  11.9 

April           28  13    6.0 
May            28    3  22.7 

May 

6  15  34.8 

May            13  22    9.3 

May            20  12  36.9 

June 

5    6  56.6 

June            12    5  33.9 

June            18  20  40.2 

June           26  18    9.7 

July 

4  19  17.8 

July            11  12    7.6 

July,           18    7  11.6 

July            26    9  14.6 

August 

3    4  47.5 

August         9  19    5.7 

August        16  20  38.6 

August        25    0  17.0 

September 

1  12    6.6 

September    8    3  35.0 

September  15  13    6.6 

September  23  14  46.5 

September 

30  18  20.9 

October        7  14  23.2 

October       15    8  12.4 

October      23    4  14.4 

October 

30    0  49.6 

November    6    3  54.5 

November  14    4  51.4 

November  21  16  31.1 

November 

28    8  48.9 

December     5  20    8.4 

December    14     1  13.6 

December  21    3  50.4 

December 

27  19  13.5 

APOOEB,  PERIGEE,  AND  GREATEST  LIBRATION. 

Apoge«. 

Perigee. 

GiMttestUbration. 

d      h 

d     h 

d     h    m 

d     h    m 

January           12  15.7 

January        28    8.7 

January        5  20  23  W. 

January 

21  15  46  E. 

February          9    7.4 

February       25    6.4 

Febniaiy       3  '3    2  W. 

Febniary 

17    9  55  E. 

March               9    3.2 

March           23    3.9 

March           3    2  27  W. 

March 

15  17    8  E. 

April                5  23.5 
May                  3  17.3 

AprU             17  21.8 
May              15  16.9 

March         30    3    5W. 

April 

12    0  36  E. 

April           25  19  30  W. 
May            22  12  37  W. 

May 

9  21  41  E. 

May                31    6.9 

June              12  23.2 

June 

7    0  47  E. 

June               27  12.9 

July              11    8.4 

June            19    6  14  W. 

July 

5    5  24E. 

July               24  16.3 

August           8  17.3 

July             17    9  23  W. 

August 

2    6  15  E. 

August           21    0.9 

September      5  21.0 

August        14  ]3  55  W. 

August 

29  17  17  E. 

September      17  17.4 

October          3    6.0 

September  11  15  36  W. 

September 

25    0  57  E. 

October           15  12.5 

October         28    2.6 

October         9    4  44  W. 

October 

21  18  16  E. 

November       12    9.1 

November     24    3,5 

November     5    8    1  W. 

November 

18    9  36  E. 

December       10    4.5 

December     22    8.2 

December     1  11  34W. 
December  28  19    8  W. 

December 

16  12  44  E. 

FORMULAE  FOR  THE  LIBRATION  OF  THE  MOON. 

Put    /,  the  inclination  of  the  moon's  equator  to  the  ecliptic  (=  1®  28'.8), 

(I,  the  mean  longitude  of  the  moon's  ascending  node,  (see  page  278),  or  the  mean  longitude  || 

of  the  descending  node  of  the  moon's  equator, 

C,  the  angle  at  the  centre  of  the  moon's  disk  made  by  a  lunar  meridian  with  the  circle  of  || 

declination,  counted  from  north  to  east  on  the  apparent  disk, 

A.|  /?*  a',  d',  the  apparent  longitude,  latitude,  right  ascension,  and  declination  of  the  moon,  corrected   || 

for  parallax, 

V,  the  selenocentric  longitude  of  the  earth,  counted  on  the  moon's  equator  from  its  descend-  || 

ing  node,  ft. 

h  ^*  [I'y  <[  J  ^^^  quantities  defined  on  page  276,  where  their  values  for  the  year  are  given. 

The  moon's  libration  in  longitude  and  latitude  may  then  be  found,  for  any  time,  by 

means  of  the 

following  formulsD,  in  connection  with  the  tables  given  on  pages  276  and  277 :  — 

A  A  »=  —  0'.57  sin  2  (ft  —  A)  ^ 

a  =  sin  /  cos  (ft  -  X)            i 
tanB  ^  tan  /  sin  (ft  —  A)            (                  "^^ 

A'  =  A-fAA+ii6              J 

The  libration  in  latitude      ss  b  ss  B  ^  p 

The  libration  in  longitude  =  Z  =  V  —  ([ 

oin  C  -  oin  1  "^"  (^'  +  A  -  ft)  -       ,in  f^^"(^'  "  ^'> 

cos  6'                         "'    ^          cos  b 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

JANUARY. 

Thb  Stab'b 

At  CoHjuNcnoK  in  R.  A. 

Limiting 
Parallels. 

Kame. 

Bii«. 

Bed'na  from 
1885.0. 

Apparent 
DeeOnsllon. 

Mean  Time. 

Hour  Angle 
H 

Y 

X' 

y' 

N. 

8. 

-38 

Aa 

Ai 

W.  vii.  685 

6 

+L58 

-piU 

+lf  19.7 

d     h      m 
1    3     1.0 

h     m 
-  9  37.7 

-0.2713 

0.6148 

t0.079I 

+19 

68  Geminorum 

H 

1.58 

12.5 

16    4.2 

3  43.8 

-  8  56.6 

+0.9059 

0.6144 

0.0811 

+90 

+30 

/  Geminorum 

6 

1.58 

12.5 

17  55.9 

5  66.7 

-  6  49.2 

-1.1061 

0.6135 

0.0851 

-36 

-72 

1  Cancri 

6 

1.54 

12.6 

16    5.6 

12  43.9 

-  0  18.6 

+0.0770 

0.6099 

0.0981 

+39 

-20 

5  CaDcri 

6i 

1.54 

12.6 

16  46.1 

14  28.3 

+  1  21.7 

-0.7630 

0.6087 

0.1017 

-  9 

-74 

29  Cancri 

6 

^1.44 

-12.7 

+14  35.2 

9    1  10.3 

+11  38.2 

+0.2010 

0.6026 

-0.1199 

+47 

-16 

A^  Cancri 

6 

1.41 

12.3 

13    5.3 

7    1.3 

-  6  44.6 

+0.9668 

0.6987 

0.1290 

+90 

+28 

a  Cancri 

4 

1.36 

12.2 

12  17.9 

13  13.4 

-  0  46.7 

+0.9149 

0.6947 

0,1379 

+90 

+24 

^  Leonis 

51 

1.24 

11.8 

11  48.3 

a   3    6.5 

-11  24.8 

-0.6316 

0.5848 

0.1649 

-  1 

-73 

h  Leonis 

51 

1.25 

11.5 

10  13.2 

3    7.7 

-11  23.6 

+0.9541 

0.6848 

0.1649 

+90 

+26 

0  Leonis 

31 

^1.21 

-11.4 

+10  24.7 

7     1.6 

-7  38.3 

+0.1524 

0.6820 

-0.1690 

+44 

-22 

B.A.C.331I8 

6 

1.15 

11.0 

9  28.4 

13  34.7 

-  1  19.6 

+0.0363 

0.6773 

0.1661 

+36 

-29 

B.A.C.3407 

6 

1.15 

10.8 

8  51.5 

14  18.7 

-  0  37.1 

+0.5353 

0.6769 

0.1655 

+70 

-  2 

IT  Leonis 

5 

1.14 

10.6 

H  35.5 

15  13.2 

+  0  16.4 

+0.6552 

0.6764 

0.1662 

+83 

+  4 

43  Leonis 

61 

1.05 

9.7 

7    7.3 

4    1  13.6 

+  9  54.6 

+0.4477 

0.5697 

0.1732 

+63 

-8 

48  Leonis 

51 

+1.00 

-  9.6 

+  7  32.6 

6  29.1 

-9    0.8 

-0.9018 

0.5656 

-0.1763 

-17 

-83 

33  Sextantis 

61 

0.97 

8.7 

5  20.9 

10  20.7 

-  5  17.2 

+0.6685 

0.5636 

0.1779 

+83 

+  3 

d  Leonis 

41 

0.91 

7.8 

4  14.0 

18  11.7 

+  2  17.9 

+0.3966 

0.5593 

0.1807 

+59 

-12 

75  Leonis 

51 

0.86 

6.7 

2  38.5 

0    1  56.7 

+  9  47.5 

+0.6349 

0.5547 

0.1824 

+80 

+  1 

76  Leonis 

61 

0.85 

6.6 

2  16.7 

2  42.6 

+10  31.9 

+0.8718 

0.5540 

0.1825 

+90 

+15 

79  Leonis 

51 

40.83 

-6.3 

+  2    2.2 

5    6.2 

-11    9.3 

+0.6881 

0.6530 

-0.1827 

+86 

+  4 

r  Leonis 

5 

0.79 

-  6.7 

+  3  29.2 

6  55  6 

.  9  23.4 

-1.1629 

0.5521 

0.1830 

-36 

-87 

e  Virginis 

41 

0.34 

+  0.1 

-4  56.5 

7    8  28.3 

-9  24.6 

-1.1606 

0.5369 

0.1690 

-38 

-90 

81  Virginis 

5i 

0.23 

2.1 

7  17.2 

22  14.2 

+  3  66.0 

-0.8921 

06346 

0.1602 

-18 

.90 

m  Virginis 

51 

0.21 

2.4 

8    7.4 

8    0  14.7 

+  6  62.8 

-0.3067 

0.6346 

0.1586 

+16 

-63 

B.  A.  C.  4591 

6 

+0.19 

+  3.1 

-  9    7.8 

3    1.9 

+  8  34.9 

+0.3432 

0.6344 

-0.1564 

+53 

-16 

W.xiii.825 

6 

0.14 

3.3 

8  59.5 

7  19.7 

-11   15i2 

-0.4686 

0.5342 

0.1629 

+  6 

-65 

96  Virginis 

61 

0.07 

4.1 

9  47.3 

13  56.1 

-  4  50.9 

-0.5954 

0.6342 

0.1472 

-2 

-76 

K  Virginis 

41 

0.05 

4.2 

9  44.3 

15  52.8 

-  2  57.8 

-0.9340 

0.5342 

0.1453 

-23 

-90 

2  Libre 

6 

+0.02 

5.0 

11  11.2 

21     7.8 

+  2    7.7 

-0.1074 

0.5344 

0.1406 

+24 

-41 

ft  Libre 

6 

-0.09 

+  6.6 

-13  40.0 

9  10    2.3 

-  9  21.5 

+0.8818 

0.5352 

-0.1275 

+77 

+16 

o<  Libre 

6 

0.24 

7.8 

15    8.0 

10    1  46.5 

+  5  53.7 

+0  6324 

0.5373 

0.1094 

+69 

+  1 

oS  Libre 

6 

Oi26 

7.8 

14  43.3 

2  46.7 

+  6  52.1 

♦0.0699 

0.6373 

0.1081 

+31 

-31 

y  Libre 
jf  Libre 

41 

0.33 

8.0 

14  24.2 

8  58.1 

-11     8.0 

-0.9301 

0.6382 

0.1007 

-28 

-90 

6 

0.36 

8.2 

15  18.3 

13  10.9 

-  7    3.0 

-0.3447 

0.6388 

0.0965 

+  6 

-66 

6  Libre 

41 

-0.41 

+  8.7 

-16  23.4 

17  57.3 

-2  25.5 

+0.4171 

0.6395 

-0.0891 

+50 

-11 

49  Libre 

6 

0.44 

8.8 

16  11.5 

21  12.1 

+  0  43i2 

-0.0868 

0.6404 

0.0849 

+19 

-40 

;p  Ophiuchi 

6 

0.55 

9.4 

18  11.5 

11  10  11.7 

-10  41.6 

+1.1487 

0.5421 

0.0669 

+72 

+40 

^  Ophiuchi 

5 

0.58 

9.1 

16  21.4 

12  14.9 

-  8  42.2 

-1.0214 

0.5425 

0.0640 

-39 

-90 

24  Scorpii 

5 

0.62 

9.3 

17  30.9 

17  18J3 

-  3  48.4 

-0.0389 

0.6434 

0.0567 

+19 

-37 

29  Ophiuchi 

6 

-0.70 

+  9.6 

-18  42.6 

la    3    7.3 

+  6  42.2 

+0.8041 

0.6449 

-0.0421 

+72 

+12 

B.A.C.6060 

6 

0.90 

9.3 

18  46.6 

13    6  12.2 

+  6  57.3 

+0.3075 

0.5476 

-0.0019 

+34 

-17 

B.A.C.6294 

6 

0.98 

8.6 

18  28.8 
NEW 

22  17.3 
MOON. 

•  0  30.4 

+0.1795 

0.5486 

+0.0248 

+28 

-24 

V  Aquarii 

41 

0.97 

3.3 

11  50.0 

17    3  11.5 

+  1  67.9 

-0.8948 

0.6420 

0.1307 

-22 

-90 

B.A.C.7562 

61 

-0.89 

+  2.3 

.  9  34.0 

20  42.4 

-5    3.9 

-0.9168 

0.5399 

+0.1482 

-22 

-90 

e'  Capricorni 

5 

0.88 

2.1 

9  36.6 

20  44.9 

-5    1.4 

-0.8612 

0.6399 

0.1482 

-18 

-90 

c*  Capricorni 

6 

0.88 

2.1 

9  48.3 

21  23.9 

-  4  23.6 

-0.5531 

0.5399 

0.1488 

+  1 

-72 

B.A.C.7620 

6 

0.88 

1.6 

10  61.1 

18    1     0.2 

-0  54.0 

+1.1264 

0.6396 

0.1618 

+80 

+35 

d  Aquarii 

41 

0.79 

1.0 

8  21.3 

12  34.9 

+10  19.2 

+0.2256 

0.6388 

0.1607 

+46 

-22 

p  Aquarii 

Lalande  43974 

51 

-0.78 

+  0.9 

-  8  23.8 

14  16.9 

+11  57.3 

+0.5426 

0.6388 

+0.1617 

+68 

-5 

6 

0.73 

+  0.6 

7    8.3 

19  47.8 

-6  41iS 

+0.0882 

0.5384 

0.1656 

+38 

-30 

B.A.C.8094 

51 

0.52 

-0.7 

4    7.3 

19  17  51.8 

.  9  17.8 

+0.6210 

0.6387 

0.1762 

+77 

0 

11  Piscium 

61 

0.44 

0.9 

2  25.3 

20    0  44.8 

^  2  37.6 

+0.0196 

0.5392 

0.1781 

+36 

-33 

13  Piscium 

61 

0.42 

0.7 

1  43.2 

1  59i2 

^  1  25.4 

-0.6070 

0.5396 

0.1784 

+  7 

-68 

14  Piscium 

6 

-0.42 

-0.9 

-  1  52.9 

3    3.9 

-  0  22.9 

-0.1422 

0.6306 

+0.1786 

+26 

-43 

21  Piscium 

6 

-0.32 

-0.9 

+  0  26.1 

10  37.5 

+  6  56.6 

-1.2614  0.5408 

+0.1801 

-48 

-90 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

JANUARY. 

Thr  Stab's 

At  Conjunction  in  B.  A. 

Limiting 
ParaUels. 

Red'ns  ftrom 

Name. 

Biag. 

1885.0. 

Apparent 

D«cUnaUoD. 

Washingtou 
Mean  Time. 

Hour  Angle 
H 

r 

X' 

y 

N. 
+00 

8. 
+25 

Aa 

Ai 

44  Piscium 

6 

-o'l5 

-2.0 

+  fl8.2 

d     h     m 
!il     4  10.0 

h     m 
-  0    3.9 

+0.9919 

0.5448 

+0.1799 

B.A.C.22I 

6 

0.(K) 

2.1 

4  41.3 

15     9.0 

+10  34.1 

-0.6052 

0.5478 

0.1777 

+  2 

-76 

H.  AC.  274 

61 

+0.08 

2.0 

5  51.7 

20  :«.i 

-  8    7.5 

-0.8636 

0.5499 

0.1757 

-14 

-85 

73  Piscium 

61 

0.10 

2.6 

5    2.3 

23     1.7 

-  5  48.5 

+0.4165 

0.5507 

0.1750 

^1 

-11 

77  Piscium 

6 

0.10 

2.9 

4  17.8 

23  28.6 

-  5  22.5 

+1.2703 

0.5513 

0.1746 

+90 

+52 

e  Piscium 

54 

+0.11 

-2.5 

+  5    2.5 

I^    0  41.4 

-  4  12.0 

+0.7034 

0.5514 

+0.1742 

+89 

+  6 

^  Piscium 

44 

0.17 

2.3 

6  58.0 

3  10.4 

-  1  47.9 

-0  8748 

0.5524 

0.1731 

-15 

-83 

8d  Piscium 

6 

0.16 

2.6 

6  23.3 

3  -38.5 

-  1  20.8 

-0.1912 

0.5527 

0.1728 

+24 

-45 

B.A.C.4I0 

6 

0.21 

2.7 

6  48.6 

7  2f).0 

+  2  22.2 

40.0312 

0.5546 

0.1708 

+36 

-32 

96  Piscium 

^ 

0.25 

3.1 

6  41.9 

10  19.8 

+  5    7.2 

+0.6311 

0.5556 

0.1693 

+80 

+  2 

0  Piscium 

44 

+0.:i6 

^  3.0 

+  8  34.6 

17  49.9 

-11  37.6 

-0.0673 

0.5595 

+0.1644 

+31 

-36 

f  Arietis 

54 

0.58 

4.2 

10    5.2 

33  11  32.7 

+  5  28.6 

+1.1556 

0.5693 

0.1490 

+90 

+42 

31   Arietis 

54 

0.66 

4.0 

11  56.9 

16  41.9 

+10  27.0 

0.0000 

0.5722 

0.i4:w 

+:«> 

-30 

38  Arietis 

5 

0.72 

4.4 

11  57.6 

20  20.2 

-10    2.4 

+0.5027 

0.5741 

0.1399 

468 

-  2 

Lalande  5725 

6 

0.84 

5.0 

12  44.8 

94    5  32.4 

-  1  10.0 

+0.9311 

0.5799 

0.1278 

+90 

+26 

B.A.c.ino 

6 

+1.04 

-  5.2 

+16    9.7 

19  20.9 

-11  52.1 

-0.8997 

0.5880 

+0.1084 

-18 

-74 

B.A.C.1272 

6 

1.19 

6.2 

17     1.8 

^29    7     1.2 

-0  38.4 

-0.6217 

0.5952 

0.0887 

-  1 

-65 

(J»  Tauri 

4 

1.26 

6.8 

17  16.2 

13     1.4 

+  5    7.9 

-0.:i626 

0.5981 

0.0779 

+14 

-44 

63  Tauri 

6 

1.25 

7.0 

16  30.4 

13  13.8 

+  5  19.8 

+0.4194 

0.5983 

0.0775 

+62 

0 

d*  Tauri 

54 

1.27 

6.9 

17  10.5 

13  29.3 

+  5  34.7 

-0.2306 

0.5987 

0.0764 

+22 

-36 

<P  Tauri 

5 

+1.27 

-  6.8 

+17  39.8 

14    2.3 

+  6    6.3 

4)6782 

0.5988 

+0.0758 

-  4 

-69 

75  Tauri 

6 

1.27 

7.4 

16    6.0 

15  1S.0 

+  7  16.2 

+0.9783 

0.5993 

0.0738 

+90 

+35 

a  Tauri 

1 

1.32 

7.6 

16  16.6 

18  13.2 

+10    7.5 

+1.0106 

0.6011 

0.0684 

+90 

+38 

B.  A.C.  1468 

6 

1.38 

7.5 

18  31.4 

22  16.6 

-  9  58.7 

-0.9757 

0.6030 

0.0603 

-25 

-72 

i  Tauri 

54 

1.41 

7.6 

18  38.5 

36    0  16.9 

-8    3.2 

-0.9783 

0.6038 

0.0562 

-25 

-72 

B.  A.C.  1526 

54 

+1.41 

-  8.3 

+16  58.2 

2  40.4 

-  5  45.3 

+0.8179 

0.6049 

+0.0510 

+90 

+26 

m  Tauri 

54 

1.47 

8.3 

18  29.3 

6  33.6 

-  2     1.4 

-0.5130 

06067 

0.0430 

+  5 

-52 

III  Tnuri 

54 

1.52 

9.3 

17  16.4 

13  11.7 

+  4  20.8 

+0.9378 

0.6091 

0.0293 

+90 

+37 

115  Tauri 

6 

1.53 

9.4 

17  61.6 

14  15.5 

+  5  22.0 

+0.3841 

0.6094 

.  0.0273 

+59 

+  3 

117  Tauri 

64 

L53 

9.5 

17    8.4 

14  36.2 

+  5  41.8 

+1.1079 

0.6095 

0.0260 

+90 

+50 

119  Tauri 

5 

+1.55 

-  9.3 

+18  30.2 

16  11.9 

+  7  13.7 

-0.2069 

0.6101 

+0.0232 

+23 

-30 

120  Tauri 

6 

1.55 

9.3 

18  27.3 

16  42.4 

+  7  43.0 

-0.1472 

0.6102 

0.0217 

+26 

-26 

|I27  Tauri 

64 

1.58 

9.6 

18  55.3 

20  18.8 

+11   10.6 

-0.5474 

0.6113 

0.0144 

+  3 

-52 1 

130  Tauri 

6 

1.59 

10.0 

1?  40.9 

22    4.8 

-11     7.7 

+0.7041 

0.6116 

40.0103 

+.90 

+23 

71  Orionis 

6 

1.68 

10.6 

19  11.4 

27    8  34.0 

-  1    4.1 

-0.8048 

0.6137 

-0.0132 

-13 

-71 

26  Geminorum 

54 

+1.73 

-11.9 

+17  45.2 

19    7.8 

+  9    3.8 

+0  3556 

0.6141 

-0.0359 

+57 

+  1 

51  Geminorum 

54 

1.77 

12.9 

16  21.0 

28    7     1.6 

-  3  31.5 

+1.1582 

0.6130 

0.0615 

+90 

452 

A  Geminorum 

4 

1.78 

13.0 

16  44.7 

8  50.3 

-  1  47.2 

+0.6531 

0.6127 

0.0655 

485 

+15 

W.  vii.  685 

6 

1.80 

13.3 

17  19.7 

14     6.7 

+  8  16.4 

-0.2945 

0.6113 

0.0760 

+18 

-40 

68  Geminorum 

54 

1.80 

13.5 

16    4.2 

14  50.0 

+  3  57.9 

+0.8900 

0.6112 

0.0777 

+90 

+29 

/  Geminorum 

6 

+1.81 

-13.4 

+17  55  9 

17    4.4 

+  6    6.8 

-1.1256 

0.6106 

-0.0820 

-38 

-72 

1  Cancri 

6 

1.81 

13.9 

16    5.6 

2.3  55.3 

-11  18.7 

+0.0807 

0.6082 

0.0953 

+39 

-20 

5  Cancri 

64 

1.82 

13.9 

16  46.1 

39    1  40.3 

-  9  38.0 

-0.7575 

0.6075 

0.0988 

-  9 

-74 

29  Cancri 

6 

1.80 

14.3 

14  35.2 

12  23.9 

+  0  40.2 

+0.2392 

0.6027 

0.1178 

+49 

-13 

A*  Cancri 

6 

1.79 

14.4 

13    5.3 

18  14  6 

+  6  17.1 

+1.0116 

0.6007 

0.1268 

+90 

+33 

a  Cancri 

4 

+1.78 

-14.4 

+12  17.9 

90    0  24.7 

-11  47.1 

+0.9833 

0.5971 

-0.1365 

+90 

+29 

^  Leonis 

54 

1.74 

14.3 

11  48.3 

14     9.5 

+  I  26.4 

-0.5208 

0.5899 

0.1537 

+  6 

-63 

k  Leonis 

54 

1.75 

14.2 

10  13.2 

14  10.7 

+  1  27.6 

+1.0580 

0.5898 

0.1537 

+90 

+33 

0  Leonis 

34 

1.74 

14.3 

10  24.7 

18    IJJ 

+  5    9.5 

+0.2683 

0.5875 

0.1580 

+51 

-16 

B.  A.C. 3308 

6 

1.72 

14.1 

9  28.4 

31    0  27.9 

+11  21.9 

+0.1688 

0.5835 

0.1644 

+44 

-22 

B.  A.C. 3407 

6 

+1.72 

-14.1 

+  8  51.5 

1   11.1 

-11  56.5 

+0.6671 

0.5834 

-0.1650 

+84 

+  5' 

ir  Leonis 

5 

1.71 

14.0 

8  35.5 

2    4.7 

-11    4.8 

+0.7877 

0.5828 

0.1658 

+90 

+13 

43  Leonis 

64 

1.67 

13.5 

7    7.3 

11  52.8 

-  1  37.9 

+0.6036 

0.5772 

0.17:J6 

+77 

+  1 

48  Leonis 

54 

1.64 

13.3 

7  32.6 

17     1.1 

+  3  19.4 

-0.7218 

0.5744 

0.1767 

-  6 

^3 

35  Sextantis 

64 

1.62 

12.9 

5  20.8 

20  46.9 

+  6  57.3 

+0.8350 

0.5723 

0.1788 

+90 

+14 

37  Sextantis 

64 

+1.60 

-13.1 

+  6  58.5 

21  59.2 

+  8    7.1 

-1.0335 

0.5716 

-0.1793 

-26 

-83 

38  SextnntiH 

_(i_ 

►1.60 1-13.0 

+  6  57.0 

22  31.9 

+  8  38.5 

-1.1064 

0.5710 

-0.1795 

-32 

-83 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULT ATI0N8. 

FEBRUARY. 

The  Star's 

At  CoNJUNcnoif  m  R.  A. 

LiniitlDg 
ParaUels. 

Kame. 

Mag. 

Ked'iia  from 
1885.0. 

Apparent 
Decliuafcion. 

Wasfainirton 
Mean  Time. 

Honr  Angle 

Y 

«' 

V' 

N. 

8. 

Aa 

A8 

d  Leonis 

75  Leonis 

76  Leonis 
71)  Leonis 

r  Leonis 

4i 

+L57 
1.55 
1.54 
1.53 

L49 

.12:1 
11.3 
11.2 
11.0 
U.2 

+  4  13/.) 

2  :^.4 

2  16.6 

2    2.1 

+  3  29.1 

d     h      m 
1    4  25.9 

11  58.2 

12  42.8 

15  2.3 

16  48.5 

b     in 

-  9  39.7 

-  2  23.0 

-  1  39.9 
+  0  34.8 
+  2  17.4 

+0.5906 
+0.8406 
+1.0767 
+0.8972 
-0.9170 

0.5678 
0.5639 
0.5636 
0..5627 
0.5618 

-0.1818 
0.1839 
0.1840 
0.1844 
0.1846 

+7S 
+90 
+90 
+90 

-18 

-f 
+13 
+30 
+17 

-87 

Uranus 

$  Virginis 

81    Virginis 

m  Virginis 

BAG.  451)1 

4i 

5i 
5i 
6 

+L17 
1.07 
1.06 
1.04 

-  5.1 
3.1 
2.7 
2.1 

—  0  19.7 
4  55.6 

7  17.3 

8  7.4 

9  7.9 

3  15  24,8 

3  16  54.1 

4  6  18.3 
8  15.9 

10  59.1 

+  0    8.9 
+  0  49.0 
-10  12.1 

-  8  18.2 

-  5  40.2 

-1.1548 
-0.8688 
-0.5965 
-0.0196 
+0.6267 

0.5611 
0.5445 
0.5421 
0.5419 
0.5413 

■4).  1828 
0.1712 
0.1620 
0.1604 
U.1582 

-37 
-16 
0 
+31 
+75 

-90 
-90 
-76 
-36 
0 

W.  xiii.  WJo 

95  Virginis 

96  Virginia 
K  Virginia 
2  Libre 

6 
6 
6i 

6 

+1.00 
0.96 
0.95 
0.92 
0.89 

-  1.7 
13 
0.!) 

-  0.7 
+  0.1 

-  8  59.6 

8  45.8 

9  47.4 
9  44.4 

11   11.3 

15  11.1 

20  32.4 

21  38.8 
23  33.0 

6    4  42.0 

-  1  36.0 
+  3  35.3 
+  4  39.6 
+  6  30.2 
+11  29.5 

-0.1790 
-1.2422 
-0.3018 
-0.6383 
+0.1803 

0.5407 
0.5403 
0.5401 
0.53f)9 
0.5396 

-0J581 
0.1497 
0.1487 
0.1469 
0.1421 

+22 
-51 
+14 
-  4 
+41 

-45 
-90 
-53 
-81 
-24 

/I  Librs 
o'  Libra 
o»  Libra) 
y  Librie 
17  Librs 

6 

6 

6 

4i 

6 

+0.79 
0.62 
0.61 
0.54 
0.49 

+  2.0 
3.8 
3.7 
4.1 
4.5 

-13  40.1 
15     8.0 
14  43.3 

14  24.2 

15  18.3 

17  23.3 

6    8  55.5 

9  55.2 

16    3.0 

20  13.8 

-  0  12.8 

-  9    9.7 

-  8  11.8 

-  2  15.5 
+  1  47.5 

+1.1572 
+0.8978 
+0.3396 
-0.6569 
-0.0806 

0.5392 
0.5395 
0.5395 
0.5398 
0.5401 

-0.1284 
0.1106 
0.1096 
0.1020 
0.0968 

+77 
+75 
+47 
-10 
+21 

+39 
+18 
-15 

-85 
-39 

d  Libra 
49  LibriB 

^  Opliiuchi 
24  Scorpii 
29  Ophiuclu 

4i 

6 

5 

5 

6 

+0.45 
0.41 
0.25 
0^20 

+0.09 

+  5.2 
5.4 
6.1 
6.7 

7.4 

-16  23.4 
16  11.5 

16  21.5 

17  31.0 

18  42.7 

7  0  58.2 
4  11.9 

19  11.4 

8  0  14.1 
10    3.0 

+  6  23.0 
+  9  30.6 
+  0    1.9 
+  4  55.1 
-  9  34.6 

+0.6714 
+0.1671 
-0.7794 
+0.1919 
+1.0214 

0.5405 
0.5409 
0.5421 
0.5428 
0.5437 

-0.0903 
0.0859 
0.0650 
0.0579 
0.0432 

+71 
+34 
-22 
+32 
+72 

+  4 
-25 

-90 
-23 
+29 

B.A.C.6060 
B.  AC.  6294 
pi  Sagittarii 
V  Sagittarii 
«'  Sagittarii 

6 

6 

4 

4i 

6 

-0.19 
0.36 
0.56 
0.54 
0.61 

+  7.9 
7.6 
6.8 
6.4 
6.2 

-18  46.7 
18  28.8 
18    3.7 
16  10.1 
16  33.2 

9  12  10.3 

10  5  17.5 

11  5  30.2 
6  34.3 

14  43.3 

-  8  17.0 
+  8  17.4 
+  7  43.8 
+  7  47.9 

-  7  20.6 

+0.4863 
+0.3269 
+0.8738 
-1.2123 
-0.1727 

0.5462 
0.5470 
0.5471 
0.5471 
0.5469 

-0.0035 

+0.0231 

0.0605 

0.0605 

0.0738 

+47 
+37 
+72 
-58 
+13 

-7 
-16 
+17 

-90 
-46 

tf«  Sagittarii 

BAG.  6746 
^  Sagittarii 
p  Capricorni 

B.  A.  C.  7063 

5 

6 

5i 

3 

6 

-0.62 
0.62 
0.65 
0.70 
0.72 

+  6.1 

6.0 
5.7 
4.9 
4.6 

-16  23.4 
15  44.1 
15  47.6 
15    8.4 
15  26.2 

15  35.6 

16  6.2 
23    4.3 

13  10  15.2 
15    8.4 

-  6  30.0 

-  6    0.4 
+  0  44.4 
+11  34.0 

-  7  42.1 

.0.2883 
-0.9714 
-0.3446 
-0.0219 
+0.8104 

0.5470 
0.5470 
0.5469 
0.5464 
0.5459 

+0.0751 
0.0755 
a.0853 
0.1003 
0.1068 

+  7 
-34 
+  6 
+24 
+75 

-62 
-90 
-56 
-36 
+12 

B.A.C.7087 
r*  Capricorni 
7<  Capricorni 

6 

5i 

5 

-0.73 
0.75 
0.75 

+  4.4 

4.4 

+  4.3 

-14    6.9 
15  32.6 
15  21.3 

NEW 

16  40.3 

18  11.0 

19  7.4 

MOON. 

-  6  13.1 

-  4  45.3 

-  3  50.6 

-0.4689 
+1.2583 
+1.1577 

0.5459 
0.5459 
0.5459 

+0.1091 
0.1107 
0.1118 

+  1 
+75 
+75 

-66 
+54 
+40 

B.  A.C.8094 
11   Piscium 

13  Piscium 

14  Piscium 
44  Piscium 

5.i 

6i 

6 

6 

-0.62 
0..58 
0.56 
0.56 
0.40 

-  1.7 

2.0 
2.0 
2.2 
3.5 

-  4    7.3 
2  25.3 
I  43.2 

-  1  52.9 
+  1  18.1 

15  23  45.7 

16  6  32.4 

7  45.7 

8  49.5 
ly    9  36.3 

-  1  36.6 
+  4  57.4 
+  6    8.4 
+  7  10.2 
+  7    9.7 

+0.4919 
-0.1152 
-0.6430 
-0.2815 
+0.8194 

0.5442 
0.5451 
0.5451 
0.5450 
0.5491 

+0.1f62 
0.1784 
0.1786 
0.1790 
0.1802 

+66 
+28 
-  1 
+19 
+90 

L7 
-41 
-81 
-51 
+12 

BAG.  221 
BAG.  274 

73  Piscium 

77  Piscium 

e  Piscium 

6 

6 
5i 

-0.28 
0.23 
0.21 
0.22 
0.21 

-  3.7 
4.0 
4.3 
4.5 
4.5 

+  4  41.2 
5  51.6 
5    2.2 

4  17.7 

5  2.4 

20  2.9.3 

18    1  56.4 

4  19.1 

4  45.9 

5  58.4 

-  6  18.3 

-  1     1.9 
+  1  16.2 
+  1  42.0 
+  2  52.2 

-0.7900 
-1.0517 
+0.2266 
+1.0784 
+0,5103 

0.5518 
0.5531 
0.5538 
0.5540 
0.5543 

+0.1777 
0.1758 
0.1750 
0.1748 
0.1742 

-10 

-28 
+48 
+90 
+68 

-86 
-84 
-21 
+31 
-5 

C  Piscium 
88  Piscium 

B.  A.G.410 
96  Piscium 

0  Piscium 

44 

6 
6 

-0.17 
0.17 
0.13 
0.11 

-0.02 

-4.2 

4.4 
4.5 
4.9 
4.9 

+  6  57.9 
6  23.2 
6  48.5 
6  41.9 
8  34.6 

8  26.7 

8  54.K 

12  44.6 

15  35.0 

23    5.3 

+  5  15.6 
+  5  42.8 
+  9  25.0 
-11  50.3 
-  4  35.0 

-1.0720 
-0.3863 
-0.1686 
+0.4304 
-0.2735 

0.5554 
0.5554 
0.5567 
0.5575 
0.5602 

+0.1728 
0.1728 
0.1706 
0.1690 
0.1642 

-30 
+13 
+25 
+62 
+19 

-83 
-57 
-43 

-  9 

-48 

f  Arietis 
BAG.  755 

54 
6 

+0.16 
+0.18 

-  5.9 

-  5.0 

+10-    5.2 
+10    2.6 

19  16  53.8 
17  45.6 

-11  22.9 
-10  32.8 

+0.9499 
+1.1233 

0.5672 
0.5675 

+0.1485 
+0.1476 

+90 
+90 

+25 
+39 

422 


0CCULTATI0K8,  1885. 


ELEMENTS  POE  THE  PREDIOTION  OP  0CCULTATI0K8.                 \ 

1 

j                                                                            FEBRUAST. 

1                                 Thb  Stab** 

1 

timWrngr' 
Ftualiei^ 

—■ 

Mac- 

;  Bed'Bs  froB 

D^SCSi 

5:s^s:|^^^ 

T 

^ 

f' 

i 

N.     &  , 

1 

Am, 

Ai 

JZ 

31  Arietis 

H 

4OJM 

-6.6 

♦11  56il 

d     h      m 
19  22    6.1 

'      h     m 
-  6^21.4 

-0.2113 

03698 

+0.1433 

r           0 

+23  -42; 

38  Arietic 

5 

Oi» 

6J0 

11  57ii 

M    1  47.0 

-2  48.3 

403961 

03716 

0.1388 

+52     13 

Lalmode  5725 

6 

0.40 

a4 

12  44.8 

11    7.6 

♦  6  123 

+0.7288 

03754 

0.1273 

+90  +13 

B  A.  C.  1119 

6 

OiiO 

6A 

16    9.7 

91    1  124 

-4  13J2 

-1.1135 

03818 

0.1073 

-36.-74 

B.A.ai2ri 

6 

0.75 

7-1 

17    IJ6 

13  10.1 

♦  7  18.0 

-OJ&il 

03674 

03681 

-14j-73. 

ifi  Taari 

4 

4Oi0 

-7£ 

♦17  16iJ 

19  90.4 

-10  453 

-03623 

03895 

+0.0776 

♦  3i-69: 

63  Tsari 

6 

0JtS3 

7.8 

16  30.4 

19  33.1 

-10  33u{ 

+0.2303 

03901 

03766 

+48  -101 

i»»T«uri 

^ 

0J&3 

7.7 

17  103 

19  49J2 

-10  17.9 

-0.4285 

03902 

0.0764 

♦10 1  -49 

i)»  Taari 

5 

OM 

7£ 

17  39i5 

20  23.1 

-9  45.3 

-0.8823 

03905 

0.0750 

-18; -73 

70  Taari 

(4 

0.83 

8.3 

15  40.5 

20  283 

-9  40.1 

+1.1447 

03909 

0.0749 

+90 

+49: 

75  Taari 

6 

40i« 

-  8.2 

+16    6J0 

21  37.9 

-8  33.3 

+0.7969 

03909 

+03730 

+90 

+23" 

e^  Tauri 

4 

0.85 

8.4 

15  42.3 

21  41J2 

-  8  30.1 

+li»36 

03911 

0.0728 

+90 

456. 

B.A.C.1391 

5 

0.87 

8.3 

15  56.5 

22  29.9 

-7  43.3 

+1.0224 

03913 

0.0713 

+90 

439' 

a  Taari 

1 

0.90 

bA 

16  16i> 

29    0  413 

-6  36.6 

+0Ji339 

03920 

0.0675 

+90 

426 

B.A.C.1468 

6 

0.96 

8.0 

18  31.4 

4  523 

-  1  35.3 

-1.1792 

03934 

0.0696 

U4 

-72 

i  Taari 

H 

40.99 

-  8.1 

+18  383 

6  56Jd 

+  0  24.3 

-1.1771 

03944 

+0.0659 

-44 

-72 

B.  A.  C.  1526 

H 

1.00 

8.8 

16  58^2 

9  24.9 

+  2  46.8 

+03480 

03947 

0.0606 

+85;+16. 

m  Taori 

H 

1.06 

8.6 

18  29.3 

13  26.0 

+  6  38.6 

-4)3996 

03966 

0.0430 

-61-69' 

111  Taari 

H 

1.14 

9.7 

17  16.4 

20  17.8 

-10  453 

+0.7793 

03983 

0.0301 

+90, +26 

115  Taari 

6 

1.15 

9.5 

17  51.6 

21  fas 

-9  42.1 

+0J2171 

03987 

0.0273 

+48,-6. 

117  Taari 

6i 

+1.15 

.9.8 

+17    8.4 

21  45.3 

-9  213 

+0.9535 

03967 

+0.0968 

+90;+38l 

119  Tauri 

5 

1.18 

9.6 

18  30iJ 

23  24i2 

-  7  46.4 

-0.3801 

0.5991 

0.0230 

+131-41 1 

B.  A.  C.  1728 

6 

1.17 

10.1 

16  58.0 

23  26.7 

-  7  44.0 

+1.1706 

0.5994 

0.0201 

+90,467. 

120  Taari 

6 

1.18 

9.6 

18  27.3 

23  55.9 

-  7  15.9 

-0.3196 

03994 

0.0HJ9 

+16-36, 

122  Taari 

6 

1.19 

lOiS 

16  58.0 

9S    1  22.3 

-6  52.8 

+1.2120 

03997 

03192 

+90  +62 

127  Taori 

6i 

■1-1  i22 

-  97 

+18  55.3 

3  40.0 

-  3  403 

-0.7206 

03999 

+0.0146 

-  7  -71 

J  30  Tauri 

6 

1^ 

10.2 

17  40.9 

5  29.9 

-  1  65.0 

+0.5542 

0.6001 

+03107 

+741+14 

71  Orionis 

6 

1.37 

10.6 

19  11.4 

16  22.2 

+  8  31i3 

-0.9672 

0.6020 

-03117 

-241-71 

23  Geminorum 

<>i 

1.44 

11.9 

16  53.3 

94    0  48.7 

-  7  213 

+1.1768 

0.6025 

0.0290 

+90, +57 

26  Geminorum 

5i 

1.46 

11.9 

17  45i2 

3  19.4 

-4  56.8 

+0i2293 

0.6027 

0.0336 

+48-6 

51  Geminorum 

&i 

+1.57 

-13.0 

+16  21.0 

15  38.6 

+  6  53.3 

+1.0612 

0.6019 

-0.0592 

+90  +43 

A  Geminorum 

4 

1^ 

12.8 

16  44.7 

17  31.1 

+  8  41.4 

+0.5514 

0.6016 

0.06:10 

+73;+ 9 

W.  vii.  685 

6 

1.64 

13.1 

17  19.7 

22  58.3 

-10    4M 

-0.4043 

0.6011 

0.0732 

+121-47 

68  Geminorum 

54 

1.64 

13.4 

16    4.2 

23  43.0 

-  9  21.3 

^mi9 

03008 

0.0748 

+90  +23 

1  Cancri 

6 

1.70 

13.9 

16    5.6 

95    9    5.9 

-  0  20.3 

-0.0050 

0.5991 

0.0920 

+34   -24 

5  Cancri 

H 

+1.72 

-13.7 

+16  46.1 

10  54.2 

+  1  23.8 

-O.Ki03 

0.5985 

-0.0954 

-15 

-74 

20  Cancri 

6 

1.76 

14.6 

14  35.2 

21  56.4 

-11  59.4 

+0.1772 

0.5954 

0.1141 

+45 

-16 

Ai  Cancri 

6 

1.79 

15.0 

13    5.3 

9«    3  55.9 

-6  133 

+0.9681 

0.5932 

0.1236 

+90 

430 

a  Cancri 

4 

1.81 

15.3 

12  17.8 

10  14.7 

-  0    9.0 

+0.9539 

0.5912 

0.1321 

+90  +2811 

^  Leonis 

54 

1.87 

15.3 

11  48.2 

24  15.3 

-10  39.7 

-0.5421 

03856 

0.1507 

+  4 

-65 

A  Leonis 

54 

+1.87 

-15.5 

+10  13.1 

97    0  163 

-10  383 

+1.0505 

0.5856 

-0.1507 

+90 

433 

0  Leonis 

H 

1.87 

15.4 

10  24.6 

4  10.6 

-6  53.1 

+0.2604 

03838 

0.1551 

+50 

-16 

B.  A.C.33n8 

6 

1.89 

15.4 

9  28.3 

10  42.2 

-  0  35.7 

40.1716 

0.5807 

0.1620 

+44 

-22 

B.  A.  C.  3407 

6 

1.88 

15.4 

8  51.4 

11  25.8 

+  0    6.3 

+0.6766 

0.5807 

0.1628 

486 

46 

If  Leonis 

5 

1.88 

15.5 

8  35.4 

•       12  20.0 

+  0  583 

+0.7978 

03804 

0.1631 

+90 

4l3 

43  Leonis 

64 

+1.90 

-15.2 

+  7    7.2 

22  13.0 

+10  30.4 

+0.6316 

0.5759 

-0.1712 

48O 

4  3 

48  Leonis 

54 

1.90 

15.1 

7  32.5 

98    3  22.9 

-  8  303 

-0.6904 

0..5738 

0.1750 

-4 

-82 

35  Sextantis 

64 

1.91 

14.9 

5  20.8 

7    93 

-  4  52.0 

+0.8746 

0.5728 

0.1771 

490 

4l7 

37  Sextantis 

64 

1.90 

14.8 

6  58.5 

8  22.0 

-  3  42.0 

-0.9970 

0.5722 

0.1775 

.24 

-83 

38  Sextantis 

6 

1.90 

14.8 

6  57.0 

8  54.6 

-  3  103 

-1.0668 

03720 

0.1778 

-29 

-83 

d  i^eonis 

44 

+1.91 

-14.4 

+  4  13.9 

14  48.7 

+  2  31.2 

+0.6442 

0.5693 

-0.1807 

48I 

+  2 

75  Leonis 

54 

1.92 

13.9 

2  38.4 

22  19.7 

+  9  46.7 

+0.9040 

0.5667 

0.1830 

4OO 

+18 

76  Leonis 

64 

+1.92 

-13.8 

+  2  16.6 

23    4.1 

+10  293 

+1.14J3 

0.5659 

-0.1832 

490 

+36 
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MAKCH. 

The  Stab's 

At  OoNJUircTion  nr  B.  A. 

Limiting 
ParaUeli. 
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Mag. 

Red'Ds  from 
1885.0. 

DecUuattoD. 

Waehineton 
Mean  Time. 

Hour  Angle 
H 

T 

scf 

y' 

N. 

8. 

Aa 

A3 

79  Leonis 
T  Leonis 
Uranus 

0  Virginis 
81  Virginis 

5 

5i 

+1*91 
1.89 

1.80 
1.76 

-13.7 
13.7 

8.8 
7.0 

+  2^    2.1 

3  29.1 

+  0    2.5 

-4  55.6 

7  17.3 

d     h    m 
1    1  22.9 
3    8.6 

23  58.9 
3    2  35.0 

15  43.6 

h     m 
-11  16.4 
-  9  34.3 
+10  34.1 
-11  42.0 
+  1     1.1 

+0.9668 
-0.8447 
-1.1452 
-0.7278 
-0.4453 

0.5650 
0.5649 
0.5590 
0.5513 

0.5488 

-0.1838 
0.1840 
0.1840 
0.1722 
0.1632 

+90 
-13 

-  7 

+  8 

+2? 

-87 
-90 
-90 
-63 

m  Virginis 
B.A.C.4591 
W.  xiii.  825 

96  Virginis 

96  Virginis 

6 
6 
6 

+1.74 
1.74 
1.70 
L66 
1.66 

-6.6 
6.0 
5.6 
5.0 
4.7 

-  8    7.5 
9    8.0 
8  69.7 

8  45.9 

9  47.6 

17  38.7 

20  18.7 

4    0  25.4 

5  40.2 

6  45.3 

+  2  52.5 
+  5  27.4 
+  9  26.2 
-  9  29.1 
-8  26.0 

+0.1308 
+0.7740 
-0.0231 
-1.0752 
-0.1425 

0.5488 
0.5487 
0.5476 
0.5471 
0.6471 

-0.1616 
0.1598 
0.1559 
0.1511 
0.1602 

+40 
+81 
+30 
-34 
423 

-27 

+  9 
-36 
-90 
-43 

K  Virginia 
2  Libra 
0^  Libras 
o«  Libra 
y  Libras 

41 

6 

6 

6 

4i 

+1.64 
1.63 
1.43 
1.43 
1.35 

-  4.5 

-  3.7 
+  0.4 

0.4 
0.8 

^  9  44.5 
11  11.4 
15    8.1 
14  43.4 
14  24.3 

8  37iJ 
13  40.0 

5  17  22.0 
18  20.6 

•    0  22.5 

-6  37.7 
-  1  44.6 
+  1     4.7 
+  2    1.5 
+  7  51.8 

-0.4742 
+0.3415 
+1.0634 
+0.5075 
-0.4833 

0.6467 
0.6465 
0.5449 
0.5449 

0.5448 

-0.1484 
0.1432 
0.1119 
0.1108 
0.1023 

+  6 
+51 
+75 
+59 
-  1 

-€5 
-15 
+31 
-6 
-67 

ff  LibrcB 

e  Libra) 
49  Libra 

^  Ophiuchi 
24  Scorpii 

6 

5 
5 

+L32 
1.29 
1.26 
1.10 
1.04 

+  L6 
2.3 
2.4 
3.8 
4.6 

-15  18.4 
16  23.5 
16  11.6 

16  21.5 

17  31.0 

4  29.5 

9  10.1 

12  21.3 

7    3  10.7 

8  10.8 

+11  51.0 

-  7  37.4 

-  4  32.2 
+  9  49.0 

-  9  20.4 

+0.0910 
+0.8367 
+0.3394 
-0.6087 
+0.3563 

0.5448 
0.5448 
0.6448 
0.5449 
0.6450 

-0.0970 
0.0911 
0.0869 
0.0658 
0.0584 

+30 
+74 
+46 
-12 
+42 

-29 
+14 
-15 
-79 
-14 

29  Ophiuchi 
B.A.C.6060 

6  Sagittarii 
B.A.C.6294 

pt  Sagittarii 

6 
6 
6 
6 
4 

+0.94 
0.62 
0.58 
0.42 
0.14 

+  5.6 
7.0 
6.5 
7.4 
7.4 

-18  42.7 
18  46.7 

17  8.9 

18  28.8 
18    3.7 

17  55.7 
8  19  58.4 

22  39.1 

•  13    7.0 

10  13  24.9 

+  0    5.9 
+  1  18.7 
+  3  54.4 
-  6    5.3 
-6  33.8 

+1.1768 
+0.6345 
-1.1752 
+0.4629 
+0.9931 

0.5450 
0.5451 
0.5453 
0.6451 
0.5449 

-0.0438 

-0.0041 

+0.0004 

0.0223 

0.0592 

+72 

460 
-59 
+47 
+72 

+45 
+  2 
-90 
-  8 
+26 

V  Sagittarii 
e^  Sagittarii 
s'  Sagittarii 

B.A.C.6746 
g  Sagittarii 

4i 

6 

5 

6 

5i 

+0.14 

0.04 

0.03 

+0.03 

-0.04 

+  7.4 
6.8 
6.7 
6.5 
6.4 

-16  10.1 
16  332 
16  23.4 
15  44.1 
15  47.6 

13  29.0 

22  40.5 

23  33.1 
11    0    3.7 

7    3.7 

-  6  29.7 
+  2  24.3 
+  3  15.2 
+  3  44.8 
+10  31.6 

-1.0924 
-0.0624 
-0.1799 
-0.8624 
-0.2437 

0.6449 
0.5448 
0.544H 
0.5448 
0.5446 

+0.0594 
0.0725 
0.0738 
0.0741 
0.0839 

-46 
+19 
+13 
-26 
+11 

-90 
-38 
-45 

-90 
-49 

3  Capricorni 
B.A.C.7063 
B.A.C.7087 

T«  Capricorni 

8  Aquarii 

3 
6 
6 
5 
6 

-0.16 
0.20 
0.20 
0.25 
0.30 

+  5.8 
6.7 
5.3 
5.5 
4.6 

-15    84 
15  26.2 

14  6.9 

15  21.3 
13  29.6 

18  17.1 

23  11.2 

19    0  43.4 

3  10.8 

13  17.1 

-2  36.4 
+  2    8.5 
+  3  37.8 
+  6  ^.6 
-  8  12.3 

+0.0694 
+0.8970 
-0.3864 
+1.2362 
+0.3827 

0.5444 
0.5441 
0.6441 
0.5441 
0.6440 

+0.0990 
0.1054 
0.1075 
0.1103 
0.1225 

+30 
+75 
+  5 
+75 
+51 

-30 
+18 
-59 
+60 
-13 

9  Aquarii 
V  Aquarii 
B.A.C.7562 

c'  Capricorni 
e*  Capricorni 

6 

4h 

6i 

5 

6 

-0.31 
0.33 
0.42 
0.42 
0.43 

+  4.6 
3.9 
2.4 
2.5 
2.5 

-13  68.5 

11  60.0 

9  34.0 

9  36.6 

9  48.3 

13  52.2 
18    1.5 
13  11  18.7 
11  21M 
11  59.5 

-7  38.3 
-  3  36.8 
-10  52.3 
-10  49.9 
-10  12.8 

+0.9774 
-0.8277 
-0.9006 
-0.8468 
-0.5446 

0.5440 
0.5440 
0.5442 
0.5442 
0.6442 

+0.1233 
0.1280 
0.1458 
0.1458 
0.1467 

+76 
-18 
-21 
-17 
+  1 

424 
-90 
-90 
-90 
-71 

B.A.C.76aO 
d  Aquarii 
p  Aquarii 

6 
4h 

64 

-0.46 
0.48 
0.49 

+  2.5 

1.2 

+  1.2 

-10  61.1 

8  21.3 

-  8  23.8 

NEW 

15  32.0 

14    2  53.0 

4  31.7 

MOON. 

-  6  46.9 
+  4  12.6 
+  5  48.3 

+1.1097 
+0.1823 
+0.4910 

0.5446 
0.5453 
0.5454 

+0.1503 
0.1596 
0.1611 

+80 
+43 
+64 

+34 
-24 

-7 

e  Piscium 

C  Piscium 
88  Piscium 

B.  A.C.410 
96  Piscium 

6 
6i 

-0.39 
0.36 
0.37 
0.35 
0.33 

-5.3 
5.2 
5.3 
65 
5.7 

+  5    2.4 

6  57.9 
6  23.2 
6  48.5 
6  41.9 

ir  12  36.4 
15     1.6 
15  29.1 
19  14.1 
22    0.9 

+11  17.8 
-10  21.9 

-  9  55.3 

-  6  17.9 

-  3  36.7 

+0.4575 
-1.1143 

-0.4328 
-0.2205 
+0.3699 

0.6615 
0.5620 
0.5620 
0.5632 
0.5645 

+0.1756 
0.1746 
0.1742 
0.1722 
0.1705 

464 
-33 
+10 
+22 
+67 

-  8 

-a-j 

-60 
-46 
-12 

0  Piscium 

^  Arietis 
B.A.C.755 
31   Arietis 
38  Arietis 

n 

6 
54 
5 

-0.28 
0.17 
0.17 
0.12 

-0.09 

-6.0 
7.0 
7.0 
6.9 
7.1 

+  8  34.6 
10    5.2 

10  2.6 

11  56.9 
11  57.6 

18  6  21.7 

22  49.3 

23  40.2 

19  3  56.3 
7  33.3 

+  3  28.9 

-  3  40.0 

-  2  50.9 
+  1   16.2 
+  4  45.5 

-0.3313 
+0.8746 
+1.0452 
-0.2815 
+0.2216 

0.5674 
0.5738 
0.5741 
0.5757 
0..5775 

+0.1654 
0.1496 
0.1488 
0.1442 
0.1396 

+16 
+90 
+90 
+19 

+48 

-52 
+20 
+32 
-46 
-17 

Lalande  5725 
B.  AC.  I  MM 

6 
6 

0.00 
+0.15 

-  7.6 

-  7.5 

+12  44.8 
+16    9.7 

16  45.3 
20    6  40.1 

-10  22.4 

+  3     1.8 

+0.6499 
-1.1877 

0.5808 

0.5858 

+0.1279 
+0.1075 

+83 
-44 

+  8 
-74 

.424 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

MARCH. 

Thi  STAK'8 

At  CoxJUNcnoir  ni  R.  A. 

LiniiUng 
ParaUels. 

Kame. 

Mug. 

Red*n«  flnoi& 
1885.0. 

i^ssi 

Washington 
Mean  Time. 

HourAn^^e 
H 

Y 

«* 

y' 

N. 

8. 

Aa 

Aa 

ii.A.c.isri 

6 

+0*28 

-  8.1 

+1^  i:8 

d     b     m 
30  18  32.5 

h       ID 

-9  32.3 

-0.9063 

0.5898 

+0.0879 

.19 

-7:1 

y  Tauri 

4 

0^1 

9.0 

15  20.7 

23  25.8 

-  4  50.1 

+1.2173 

0.5911 

0.0792 

+90 

+58 

d»  Tauri 

4 

0.33 

8.5 

17  16.2 

31    0  41.2 

-  3  37.4 

-0.6397 

0.5913 

0.0772 

-2 

-66 

63  Tauri 

6 

0.33 

8.7 

16  30.4 

0  54.1 

-  3  25.0 

+0.1523 

0.5913 

0.0770 

+44 

-14 

iJ»  Tauri 

hk 

0.34 

8.6 

17  10.5 

I  10.1 

-3    9.7 

-0.5060 

0.5915 

0.0767 

+  6 

-54 

<P  Tauri 

5 

+0.35 

.8.4 

+17  39.8 

1  43.9 

-  2  37.1 

-0.9596 

0.5919 

+0.0753 

-2:1 

-73 

70  Tauri 

6i 

0.33 

9.1 

15  40.4 

1  49.3 

-  2  32.0 

+1.0681 

0.5919 

0.0753 

+90 

+42 

75  Tauri 

6 

0.36 

9.0 

16    5.9 

$2  58.6 

-  1  25.3 

+0.7209 

0.5919 

0.0733 

+90 

+18 

^  Tauri 

4 

0.35 

9.1 

15  42.2 

3    1.9 

-  1  22.1 

+1.1254 

0.5919 

0.0733 

+90 

+48 

6"  Tauri 

4 

0.35 

9.1 

15  36.7 

3    4.3 

-  1   19.8 

+1.2218 

0.5919 

0.0733 

+90 

+59 

B.A.C.1391 

5 

+0.36 

-9.0 

+15  56.5 

3  50.4 

-  0  35.4 

+0.9426 

0.5923 

+0.0716 

+90 

+33 

a  Tauri 

I 

0.40 

9.1 

16  16.5 

6    1.9 

+  1  31.1 

+0.7577 

0.5928 

0.0678 

+90 

+21 

fi.  A.  C.  1596 

54 

0.49 

9.4 

16  58.1 

14  45.9 

+  9  55.2 

+0.5712 

0.59:i2 

0.0510 

+75 

+11 

m  Tauri 

5i 

0.54 

9.1 

18  29.2 

18  47.8 

-10  12.3 

-0.7771 

0.5953 

0.0423 

-11 

-72 

111  Tauri 

5i 

0.62 

10.1 

17  16.4 

5»    1  42.0 

-  3  34.0 

+0.7058 

0.5964 

0.0296 

+90 

+21 

115  Tauri 

6 

+0.63 

-9.8 

+17  51.6 

2  48.6 

-3  30.0 

+0.1418 

0.5965 

+0.0275 

+43 

-10 

117  Tauri 

6i 

0.63 

10.1 

17    8.4 

3  10.3 

-  2    9.1 

+0.8814 

0.5965 

0.0272 

+90 

+33 

119  Tauri 

5 

0.66 

9.8 

18  30.2 

4  50.1 

-0  33.2 

-0.4558 

0.5965 

0.0235 

+  8 

-46 

B.A.C.I728 

6 

0.65 

10.3 

16  58.0 

4  52.6 

-  0  30.8 

+1.1008 

0.5965 

0.0235 

+90 

+50 

120  Tauri 

6 

0.66 

9iJ 

18  27.3 

5  22.1 

-0    2.4 

-0.3951 

0.5965 

0.0228 

+12 

-42 

122  Tauri 

6 

+0.67 

-10.3 

+16  58.0 

6  49.2 

+  1  21.4 

+1.1429 

0.5967 

+0.0196 

+90 

+54 

127  Tauri 

64 

0.71 

9.8 

18  55.3 

9    8.3 

+  3  35.0 

-0.7986 

0.5969 

0.0152 

-12 

-71 

130  Tauri 

6 

0.73 

10.3 

17  40.9 

10  59.3 

+  5  21.8 

+0.4828 

0.5969 

+0.0113 

+67 

+10 

71  Orionia 

6 

0.87 

10.4 

19  11.4 

22    0.5 

-8    2.5 

-1.0447 

0.5973 

-0.0110 

-31 

-71 

23  Geminornm 

64 

0.95 

11.7 

16  53.3 

9S    6  35.5 

+  0  12.6 

+1.1174 

0.5966 

0.0285 

4^ 

+51 

26  Geminorum 

54 

+0.9H 

-11.5 

+17  45.2 

9    9.0 

+  2  40.2 

+0.1620 

0.5965 

-0.0331 

+44 

-  9 

51  Geminorum 

54 

1.11 

12.3 

16  21.0 

21  43.9 

-  9  13.9 

+1.0079 

0.5944 

0.0593 

+90 

+39 

X  Geminorum 

4 

1.14 

12.3 

16  44.7 

23  39.1 

-  7  23.1 

+0.4946 

0.5942 

0.0616 

+68 

+  6 

W.  vii.  685 

6 

1.20 

12.4 

17  19.7 

94    5  14.4 

-2    0.6 

-0.4696 

0.5930 

0.0716 

+  8 

-51 

68  Geminorum 

54 

1.21 

12.8 

16    4.2 

6    0JI2 

-  1  16.6 

+0.7501 

0.5926 

0.0731 

♦90 

+20 

1  Cancri 

6 

+1.31 

-13.1 

+16    5.6 

15  37.6 

+  7  59.0 

-0.0609 

0.5902 

-0.0904 

+31 

-27 

5  Cancri 

64 

1.34 

13.0 

16  46.1 

17  28.9 

+  9  46.1 

-0.9179 

0.5893 

0.0938 

-20 

-74 

29  Cancri 

6 

1.44 

13.8 

14  35i« 

iM    4  49.6 

-  3  18.6 

+0.1286 

0.5861 

0.1118 

+42 

-19 

A»  Cancri 

6 

1.48 

14.4 

13    5.3 

10  59.5 

+  2  37.6 

+0.93:« 

0.5843 

0.1212 

+90 

+27 

a  Cancri 

4 

1.54 

14.7 

12  17.9 

17  29.3 

+  8  53.2 

+0.9206 

0.5817 

0.1305 

+90 

+2p 

f  Leonia 

54 

+1.66 

-14.8 

+11  4H.3 

SI6    7  54.1 

-  1   13.2 

-0.5864 

0.5767 

-0.1480 

+  2 

-69 

A  Leonia 

54 

1.66 

15.3 

10  13.1 

7  55.4 

-  1  11.9 

+1.0283 

0.5767 

0.1480 

+90 

+31 

0  Leonia 

34 

1.69 

I5.I 

10  24.6 

11  56.1 

+  2  40.2 

40.2:M3 

0.5751 

0.1524 

+48 

-18 

B.A.C.3398 

6 

1.74 

15.2 

9  28.3 

18  38.4 

+  9    8.3 

+0.1448 

0.572J) 

0.1591 

+43 

-23 

B.A.C.3407 

6 

1.75 

15.3 

8  51.4 

19  23.2 

+  9  51.5 

+0.6543 

0.5725 

0.1599 

+83 

+  5 

ir  Leonia 

5 

+1.75 

-15.4 

+  8  35.4 

20  18.9 

+10  45.3 

+0.7787 

0.5723 

-0.1603 

+JK) 

+12 

43  Leonia 

64 

1.82 

15.3 

7    7.2 

37    6  27  2 

-  3  27.6  +0.6132 

0.5701 

0.1688 

+78 

+  1 

48  Leonia 

54 

1.86 

15.1 

7  32.5 

11  44.6 

+  1  38.9 

-0.7201 

0.5671 

0.1723 

-  6 

-83 

35  Sextantia 

64 

1.88 

15.2 

5  20.7 

15  36.2 

+  5  22.5 

+0.8648 

0.5657 

0.1745 

+90 

+16 

37  Sextantia 

64 

1.87 

14.9 

6  58.5 

16  50.3 

+  6  34.1 

-1.0245 

0.56o3 

0.1751 

-26 

-83 

38  Sextantia 

6 

+1.87 

-14.9 

+  6  57.0 

17  23.7 

+  7    6.3 

-1.0963 

0.5650 

-0.1756 

-32 

-83 

4  Leonia 

44 

1.92 

15.1 

4  13.8 

23  25.2 

-11     4.5 

+0.6352 

0.56:{5 

0.1783 

+80 

+  2 

75  Leonia 

54 

1.96 

14.9 

2  38.4 

38    7    5.0 

-  3  40.1 

+0.9001 

0.5614 

0.1809 

+90 

+18 

76  Leonia 

64 

1.97 

14.8 

2  16.6 

7  50.2 

-  2  56.5 

+1.1395 

0.5610 

0.I81I 

+90 

+36 

79  Leonia 

54 

1.98 

14.7 

2    2.1 

10  11.5 

-  0  39.9 

+0.9647 

0.5607 

0.1816 

+90 

+22 

r  Leonia 

5 

+1.96 

-14.5 

+  3  29.1 

11  58.9 

+  1    3.9 

-0.8604 

0.5603 

-0.1820 

-14 

-87 

Uranus 

+  0  30.3 

30    7    5.5 

-  4  27.5 

-1.2709 

0.,'>578 

0.1831 

-51 

-79 

<?  Virginia 

44 

2.14 

10.6 

-  4  55.7 

30  1 1  40.8 

-  0  39.2' -0.7186 

0.5517 

0.1722 

-  7 

-90 

81   Virginia 

54 

2.16 

9.0 

7  17.3 

31    0  57.4 

-11  57.1    -0.4329 

0.5508 

0.16.37 

+  9 

-62 

m  Virginia 

54 

2.16 

8.8 

8    7.5 

2  52.3 

-10    5.9 

+0.1415 

0.5507 

0.1620 

+40 

-26 

B.  A.  C.  4591 

6 

+2.16 

-  8.4 

-  9    8.0 

5  31.6 

-  7  31.8 

+0.7863 

0.5504 

-0.1597 

+81 

+10 

W.  xiii.  825 

6 

+2.16 

-  7.9 

-  8  59.7 

9  37.2 

-  3  34.1 

-0.008!) 

0.5504 

-0.1565 

+31 

-35 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS, 

MABCH. 

Thb  Stab'0 

At  CoNJUxcnoK  i»  K.  A. 

Limiting 
Parallel?. 

Name. 

Mag. 

Aa 

B  from 
6.0. 

DMlinaUon. 

Mean  Time. 

Hoar  Angle 
H 

T 

7f 

y' 

N. 

S. 

95  Virginia 

6 

+2J4 

.7:3 

-  8  45.9 

d     h      m 
Si  14  50.2 

h     m 
+  1  28.9 

-1.0600 

0.5500 

-0.1519 

.32 

0 
-90 

96  Virginia 

6i 

2.15 

7.0 

9  47.6 

15  54.9 

+  2  31.6 

-0.1263 

0.5500 

0.1509 

+24 

-42 

K  Virginia 

4i 

2.14 

6.8 

9  44.5 

17  45.9 

+  4  19.0 

-0.4577 

0.5500 

0.1490 

+  6 

-64 

2  Librs 

6 

+2.14 

-6.1 

-11   11.4 

22  46.6 

+  9    9.9 

+0.3570 

0.5499 

-0.1442 

+52 

-15 

APRIL. 

0^  Libra 

6 

+2.07 

-1.9 

-15    8.1 

a    2  12.5 

+11  43.1 

-1.0782 

0.5494 

-0.1127 

+75 

+32 

o'  Libra 

6 

2.06 

1.8 

14  43.4 

3  10.4 

-11  20.9 

+0.5240 

0.5494 

0.1115 

+60 

-  5 

y  Libre 

4i 

2.03 

1J2 

14  24.3 

9    8.3 

-  5  34.5 

-0.4636 

0.5494 

0.1038 

+  1 

-65 

n  Libr© 

6 

+2.01 

-0.5 

-15  18.4 

13  12.6 

-  1  38.0 

+0.1070 

0.5492 

-0.0985 

+32 

-28 

6  Libre 

4i 

2.01 

+0.4 

16  23.5 

17  49.9 

+  2  50.4 

+0.8521 

0.5490 

0.0916 

+74 

+15 

49  Libre 

6 

1.96 

0.7 

16  11.6 

20  58.9 

+  5  53.3 

+0.3529 

0.5489 

0.087:J 

+45 

-14 

0  Ophiuchi 

6 

1.85 

2.3 

16  21.6 

3  11  38.9 

-  3  55.0 

-0.5883 

0.5487 

0.0660 

-10 

-77 

84  Scorpii 

5 

1.80 

3.2 

17  31.0 

16  36.0 

+  0  52.5 

+0.3696 

0.5486 

0.0586 

+44 

-13 

39  Ophiuchi     • 

6 

+1.73 

+4.6 

-18  42.7 

4    2  15.8 

+10  13.7 

+1.1885 

0.5480 

-0.0444 

+72 

446 

B.A.C.6060 

6 

1.45 

7.0 

18  46.7 

6    4    9.1 

+11  17.2 

+0.6430 

0.5465 

-0.0042 

+61 

+  3 

6  Sagittarii 

6 

1.40 

6.5 

17    8.9 

6  49.3 

-10    7.6 

-1.1647 

0.5462 

+0.0002 

-58 

-90 

B.  A.C.6'i294 

6 

1.23 

8.0 

18  28.8 

21   15.8 

+  3  51.2 

+0.4702 

0.5451 

0.0220 

447 

-  8 

pi  Sagittarii 

4 

0.95 

8.7 

18    3.7 

6  21  37.5 

+  3  26.6 

+0.9963 

0.5430 

0.0588 

+72 

+26 

V  Sagittarii 

4i 

♦0.93 

+8.1 

-16  10.1 

21  41.5 

+  3  30.4 

-1.0904 

0.5430 

+0.0588 

-45 

-90 

e>  Sagittarii 

6 

0.83 

8.4 

16  33.2 

7    6  66.2 

-11  32.2 

-0.0607 

0.5423 

0.0719 

+19 

-38 

««  Sagittarii 

5 

0.81 

8.2 

16  23.4 

7  49.1 

-10  41.1 

-0.1783 

0.5421 

0.0732 

+13 

-45 

BAG.  6746 

6 

0.81 

8.0 

15  44.1 

8  19.9 

-10  11.2 

-0.8624 

0.5421 

0.0732 

-26 

-90 

g  Sagittarii 

54 

0.72 

8.1 

15  47.6 

15  22.8 

-  3  21.5 

-0iM23 

0.5413 

0.0839 

+11 

-49 

ft  Capricorni 

3 

+0.58 

+7.9 

-15    8.4 

8    2  42.1 

+  7  36.4 

+0.0677 

0.5408 

+0.0965 

+29 

-31 

B.A.C.7063 

6 

0.52 

8.0 

15  26.2 

7  38.8 

-11  36.1 

+0,8976 

0.5405 

0.1050 

+75 

+18 

B.A.C.7087 

6 

0.51 

7.5 

14    6.9 

9  12.0 

-10    5.8 

-0.3892 

0.5404 

0.1064 

+  5 

-59 

T*  Capricorni 

5 

0.48 

7.9 

15  21.3 

11  40.8 

-  7  41.7 

+1.2382 

0.5404 

0.1097 

+75 

+51 

8  Aqaarii 

6 

0.36 

7.1 

13  29.6 

21  53.0 

+  2  11.4 

+0.3802 

0.5402 

0.1217 

+51 

-13 

9  Aqaarii 

6 

+0.36 

+7.3 

-13  58.5 

22  28.6 

+  2  45.9 

+0  9858 

0.5400 

+0.1226 

+76 

+24 

V  Afiuarii 

4i 

0.31 

6.4 

11  50.0 

9   2  40.4 

+  6  50.0 

-0.8335 

0.5401 

0.1273 

-19 

-90 

B.A.C.756a 

6i 

0.16 

5.0 

9  33.9 

20    7.7 

-  0  15.3 

-0.9101 

0.5405 

0.1449 

-22 

-90 

c'  Capricorni 

5 

0.16 

5.1 

9  36.5 

20  10.2 

-  0  12.9 

-0.8559 

0.5405 

0.1449 

-18 

-90 

t^  Capricorni 

6 

0.14 

6.0 

9  48.2 

20  48.8 

+  0  24.5 

-0.5513 

0.54a5 

0.1458 

0 

-72 

B.A.C.7620 

6 

+0.10 

+5.1 

-10  51.0 

!•    0  23.3 

+  3  52.2 

+1.1043 

0.541 1 

+0.1491 

+79 

+33 

6  Aqaarii 

4i 

0.02 

3.8 

8  21.2 

11  49.8 

-  9    2.7 

+0.1753 

0.5421 

0.1587 

+42 

-25 

p  Aqaarii 

5i 

+0.01 

3.7 

8  23.7 

13  29.2 

-  7  26.3 

+0.4825 

0.5421 

0.1602 

463 

-  8 

Lalande  43974 

6 

-0.03 

3.0 

7    8.2 

18  55.5 

-  2  10.3 

+0.0160 

0.5430 

0.1640 

+34 

-34 

B.A.C.8094 

5i 

0.16 

+0.9 

4    7.3 

11  16  28.6 

-  5  18.0 

+0.4827 

0.5471 

0.1 76:^ 

+65 

-  8 

11  Piscium 

6i 

-0.19 

0.0 

-  2  25.3 

23    9.4 

+  1  10.0 

-0.1246 

0.5486 

+0.1786 

+27 

-42 

13  Piscium 

6i 

0.19 

-0.2 

1  43.2 

19    0  21.5 

+  2  19.7 

-0.6489 

0.5489 

0.1790 

-  2 

-81 

14  Piscium 

6 

OiW 

0.3 

-  1  52.9 

1  24.0 

+  3  20.3 

-0.2910 

0.5495 

0.1795 

+18 

-52 

Vehos 

+  6  34.1 
NEW 

14    2  59.8 
MOON. 

+  3  17.3 

-0.1044 

0.5202 

0.1542 

+28 

-38 

B.  A.C.ni9 

6 

-0.13 

-8.4 

+16    9.7 

16  13  51.5 

-11  59.1 

-1.1400 

0.5946 

+0.1098 

-38 

-74 

B.A.c.iswa 

6 

0.06 

8.8 

17    1.8 

17    1  24.6 

-  0  52.6 

-0.8570 

0.5987 

0.0896 

-16 

-73 

y  Tauri 

4 

0.03 

9.6 

15  20.7 

6  10.3 

+  3  42.0 

+1.2417 

0.5997 

0.0813 

+90 

+61 

(5>  Tauri 

4 

0.02 

9.2 

17  16.1 

7  23.6 

+  4  52.5 

-0.5906 

0.6003 

0.0785 

+  1 

-62 

6*3  Tauri 

6 

-0.02 

-9.3 

+16  30.3 

7  36.1 

+  5    4.5 

+0.1924 

0.6003 

+0.0783 

+46 

-12 

iJ*  Tauri 

5i 

0.02 

9.2 

17  10.4 

7  51.7 

+  5  19.4 

-0.4584 

0.6003 

0.0780 

+  8 

-51 

tP  Tauri 

5 

0.00 

9.2 

17  39.7 

8  24.6 

+  5  51.1 

-0.9070 

0.6004 

0.0766 

-19 

-73 

70  Ttturi 

6i 

0.02 

9.7 

15  40.4 

8  29.9 

+  5  56.1 

+1.0960 

0.6005 

0.0766 

+90 

+45 

75  Tauri 

6 

0.00 

9.6 

16    5.9 

9  37.3 

+  7    0.9 

+0.7546 

0.6009 

0.0762 

+90 

+20 

01  Tauri 

4 

-O.OI 

-9.7 

+15  42.2 

9  40.5 

+  7    4.0 

+1.1543 

0.6009 

+0.0744 

+90 

+51 

B.  AC.  1391 

5    1-0.01 

-9.7  1  +15  56.4 

10  27.91  +  7  49i)l +0.9752 

0.6009^ 

+0.0728 

+90 

+35 

426 
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ELEMENTS  FOR  THE  PEEDICTION  OF  OCCULTATIONS. 

APRIL. 

Tm  Stab's 

At  CoHJUHcnon  ih  B.  A. 

Limiting 
Psnllels. 

Name. 

Biog. 

1886.0. 

itXri 

Washington 
Mean  Time. 

HonrAngle 
H 

r 

X' 

y' 

N. 

S. 

Aa 

^ 

a  Tauri 

1 

♦0*02 

-9.8 

+1^  16.5 

d     k    m 
IT  12  35.9 

h     m 
+  9  52.6 

+0.7911 

0.6012 

+0.0687 

+90 

+2§ 

1).  A.  C.  J526 

5i 

0.09 

9.9 

16  58.1 

21     6.8 

-  5  56.5 

+0.6120 

0.6027 

0.0523 

+80 

+14 

m  Tauri 

5i 

0.12 

9.8 

18  29.2 

18    1     3.0 

-2    9.6 

-0.7223 

0.6032 

0.0445 

-7 

-72 

,111  Tauri 

5i 

0.19 

10.5 

17  16.4 

7  47.7 

+  4  19.2 

+0.7475 

0.6035 

0.0:)04 

+90 

+24 

115  Tauri 

6 

0.20 

10.3 

17  51.6 

8  52.8 

+  5  21.7 

+0.1906 

0.6035 

0.0283 

+46 

-  7 

117  Tauri 

^h 

^0.19 

-10.6 

+17    8.4 

9  14.2 

+  5  42.3 

+0.9230 

0.6035 

+0.0278 

+90 

+36 

111)  Tauri 

5 

0.22 

10.3 

18  30.2 

10  51.7 

+  7  15.9 

-0.4031 

0.6035 

0.0241 

+11 

-42 

B.  A.  C.  1738 

6 

0.21 

10.7 

16  58.0 

10  54.1 

+  7  18.2 

+1.1405 

0.6035 

0.0241 

+90 

+54 

120  Tauri 

6 

0.2:^ 

10.3 

18  27.3 

11  22.9 

+  7  45.9 

-0.3429 

0.6034 

0.0227 

+15 

-38 

122  Tauri 

6 

0i23 

10.7 

16  58.0 

12  48.3 

+  9    7.9 

+1.1825 

0.6033 

0.0201 

+90 

+59 

127  Tauri 

6i 

+0.26 

-10.3 

+18  55.3 

15    4.6 

+11  18.9 

-0.7394 

0.6033 

+0.0156 

-  8 

-71 

130  Tauri 

6 

0.27 

10.6 

17  40.9 

16  53.4 

-10  56.6 

+0.5286 

0.6033 

+0.0115 

+71 

+13 

71  OrioniB 

6 

0.39 

10.4 

19  11.4 

19    3  42.6 

-  0  33.0 

-0.9815 

0.6023 

-0.0111 

-26 

-71 

23  Geniinoruin 

^ 

0.46 

11.5 

16  53.3 

12  10.1 

+  7  34.5 

+1.1673 

0.6007 

0.0280 

+90 

+56 

26  Goniinorum 

51 

0.49 

11.3 

17  45.2 

14  41.6 

+10    0.2 

+0.2182 

0.6003 

0.0337 

+48 

-6 

51  Getninorum 

5i 

+0.62 

-12.0 

+16  21.0 

30    3    9.1 

-2    1.4 

+1.0649 

0.5966 

-0.0577 

+90 

+44 

A  Geminorum 

4 

0.65 

11.9 

16  44.7 

5    3.5 

-  0  11.4 

+0.5537 

0.5961 

0.0614 

+73 

+  9 

W.  vii.6eJ5 

6 

0.72 

12.0 

17  19.7 

10  36.7 

+  5    9.0 

-0.4061 

0.5940 

0.0721 

+11 

-47 

68  Geroinorum 

H 

0.72 

12.5 

16    4.2 

11  22.3 

+  5  52.8 

+0.8091 

0.5938 

0.0r37 

+90 

+24 

1  Cancri 

6 

0.83 

12.4 

16    5.6 

20  58.5 

-  8  52.8 

+0.0017 

0.5898 

0.0902 

+34 

-24 

5  Cancri 

6i 

+0.85 

-12.1 

+16  46.1 

22  49.8 

-  7    5.7 

-0.8533 

0.5891 

-0.0935 

-15 

-74 

29  Cancri 

6 

0.97 

12.7 

14  35.2 

91  10  12.2 

+  3  51.4 

+0.1932 

0.5844 

0.1113 

+16 

-15 

Ai  Cancri 

6 

L04 

13.3 

13    5.3 

16  24.1 

+  9  49.6 

+1.0002 

0.5812 

0.1209 

+90 

+32 

a  Cancri 

4 

1.13 

13.5 

12  17.9 

22  57.2 

-  7  51.5 

+0.9868 

0.5785 

0.1296 

+90 

+30 

^  LeoniB 

5i 

1.28 

13.5 

11  48.3 

aa  13  32.0 

+  6  12.1 

-0.5296 

0.5714 

0.1471 

+  5 

-64 

h  Leonis 

5i 

+159 

-14.0 

+10  13.2 

13  33.3 

+  6  13.4 

+1.0932 

0.5714 

-0.1471 

+90 

+36 

0  Leonis 

3i 

1.31 

13.8 

10  24.7 

17  37.4 

+10    89 

+0.2890 

0.5698 

0.1514 

+52 

-15 

D.  A.  C.  3398 

6 

1.39 

13.9 

9  28.4 

as    0  26.1 

-  7  16.6 

+0ii005 

0.5669 

0.1579 

+46 

-20 

B.  AC.  3407 

6 

1.40 

14.0 

8  51.5 

1     2.8 

-  6  41.5 

+0.7374 

0.5669 

0.1583 

+90 

+10 

ir  Leonis 

5 

1.41 

14.0 

8  35.5 

2    8.3 

-  5  37.9 

+0.8405 

0.5665 

0.1592 

+90 

+16 

43  Leonis 

61 

+L52 

-14.2 

+  7    7.3 

12  27.5 

+  4  20.2 

+0.6712 

0.5623 

-0.1673 

+85 

+  5 

48  Leonis 

51 

1.58 

13.8 

7  32.6 

17  51.1 

+  9  32.9 

-0.6759 

0.5606 

0.1707 

-3 

-81 

35  Sextantis 

61 

1.61 

14.2 

5  20.8 

21  47.3 

-10  38.9 

+0.9220 

0.5591 

0.1728 

+90 

+20 

37  Sextantis 

61 

1.62 

13.7 

6  58.5 

23    2,9 

.  9  25.8 

-0.9828 

0.5589 

0.1734 

-23 

-83 

38  Sextantis 

6 

1.63 

13.7 

6  57.0 

23  37.1 

-  8  52.8 

-1.0556 

0.5586 

0.1740 

-28 

-«3 

d  Leonis 

41 

+1.69 

-14.1 

+  4  13.9 

M    5  46.1 

-2  56.0 

+0.6871 

0.5565 

-0.1765 

+86 

+  4 

75  Leonis 

51 

1.78 

14.0 

2  38.4 

13  35.3 

+.  4  37.7 

+0.9513 

0.5543 

0.1794 

+90 

+21 

76  Leonis 

61 

1.78 

14.1 

2  16.6 

14  21.7 

+  5  22.5 

+1.1929 

0.5542 

0.1794 

+90 

+41 

79  Leonis 

51 

L81 

13.9 

2    2.1 

16  45.8 

+  7  41.9 

+1.0132 

0.5538 

0.1801 

+90 

+25 

T  Leonis 

5 

1.81 

13.5 

+  3  29.1 

18  35.5 

+  9  28.0 

-0.8297 

0.5538 

0.1805 

-12 

-87 

0  Virginis 

41 

+2.22 

-10.7 

-  4  55.7 

26  19  21.7 

+  8  40.3 

-0.7186 

0.5475 

-0.1719 

-  7 

-90 

81    Virginis 

51 

2.31 

9.4 

7  17.4 

»T    8  40.2 

-  2  26.6 

-0.4411 

0.5475 

0.1635 

+  8 

-62 

m  Virginis 

51 

2.34 

9.3 

8    7.6 

10  36.4 

-  0  34.1 

+0.1353 

0.5475 

0.1619 

+40 

-27 

B.  AC.  4591 

6 

2.36 

9.0 

9    8.0 

13  17.8 

+  2    2.1 

+0.7784 

0.5475 

0.1602 

+81 

+  9 

W.  xiii.  825 

6 

2.38 

8.4 

8  59.7 

17  26.1 

+  6    2.5 

-0.0232 

0.5476 

0.1565 

+30 

-36 

95  Virginis 

6 

+2.37 

-  7.6 

-  8  45.9 

22  42.1 

+11     8.5 

-1.0849 

0.5477 

-0.1522 

-34 

-90 

96  Virginis 

61 

2.40 

7.6 

9  47.5 

23  47.4 

-11  48.2 

-0.1485 

0.5480 

0.1511 

+23 

-43 

jc  Virginis 

41 

2.39 

7.4 

9  44.5 

28    1  39.5 

-  9  59.7 

-0.4832 

0.5480 

0  1494 

+  4 

-66 

2  LibrflB 

6 

2.43 

6.8 

11   11.4 

6  42.4 

-  5    6.5 

+0.3317 

0.5483 

0.1447 

+50 

-16 

0^  Libras 

6 

2.52 

2.8 

15    8.1 

29  10  15.1 

-2  26.6 

+1.0261 

0.5499 

0.1139 

+75 

+28 

0*  Librs 

6 

+2.51 

-2.8 

-14  43.4 

11  13.1 

-  1  30.5 

+0.4707 

0.5499 

-0.1126 

♦56 

-  8 

y  Librae 
fj  Librs 

41 

2.49 

1.9 

14  24.3 

17  11.2 

+  4  16.2 

-0.5242 

0.5502 

0.1050 

-  3 

-70 

6 

2.50 

1.2 

15  18.4 

21  15.4 

+  8  12.4 

+0.04.54 

0.5503 

0.0993 

+28 

-32 

0  Libra) 

41 

2.50 

-  0.4 

16  23.5 

39    1  52.3 

-11   19.5 

+0.7859 

0.5507 

0.0928 

+74 

+11 

49  Librae 

6 

2.50 

+  0.1 

16  116 

5     1.0 

-  8  16.8 

+0.2859 

{).r>ryQ7 

0.08t<r> 

+41 

-la 

0  Ophiuchi 

5 

+2.43 

+  2.1 

-16  21.6 

19  38.4 

+  5  52.3 

-0.6730 

0.5511 

-0.06611 

-15 

-88 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

MAY. 

Thb  Stab*b 

At  Conjunction  in  B.  A. 

Limiting 
ParalleU. 

Name. 

Mag. 

RoiVnH  from 
1885.0. 

Apparent 

Wasbinffton 
Mean  Time. 

Hour  Angle 
H 

Y 

Xf 

y' 

N. 

8. 

Aa 

Aa 

24  ScorpH 
29  Ophiuchi 
B.A.C.6060 
B.A.C.G294 
p^  Sagittarii 

5 
6 
6 
6 
4 

+2.44 
2.40 
2.20 
2.03 
1.76 

+  isi 

4.5 

7.5 

9.2 

10.9 

-17  31.1 
18  42.7 
18  46.7 

18  28.7 
18    3.6 

d     h      m 

1    0  34.3 

10  11.6 

a  11  58.0 

3  5     1.6 

4  5  2:1.2 

b     m 
+10  38.5 

-  4    2.8 

-  3    6.1 
-10  35.2 
-11    0.0 

+0.2856 
+1.0955 
+0.5309 
+0.3453 
+0.8622 

0.5607 
0.5507 
0.5488 
0.5466 
0.5425 

-0.0595 

0.0453 

-0.(M)60 

+0.0216 

0.0585 

+38 
+72 
+50 
+38 
+72 

-1§ 
+35 
-  4 
-15 
+16 

e^  Sagittarii 
e«  Sagittarii 

B.  A.  C.  6746 
g  Sagittarii 
/i  Capricorni 

6 
5 
6 

H 
3 

+1.64 
1.63 
1.62 
1.53 
1.39 

+10.8 
10.8 
10.6 
10.9 
11.0 

-16  33.1 
16  23.3 
15  44.0 
15  47.5 
15    8.3 

14  43.6 

15  36.7 

16  7.7 
23  12.9 

5  10  36.8 

-  1  57.2 

-  1     5.8 

-  0  35.7 
+  6  16.2 

-  6  41.1 

-0.2029 
-0.3209 
-1.0069 
-0.3871 
-0.0773 

0.5411 
0.5410 
0.5410 
0.5401 
0.5384 

+0.0716 
0.0729 
0.0732 
0.0828 
0.0981 

+11 
+  5 
-37 
+  3 
+21 

-47 
-55 
-90 
-59 
-39 

B.A.C.7063 
B.  A.  C.  7087 
r*  Capricorni 
r»  Capricorni 
8  Aquarii 

6 
6 
'  5i 
5 
6 

+1.33 
1.31 
1.2i) 
1.28 
1.16 

+11.1 
10.8 
11.3 
11.2 
10.6 

-15  26.1 

14  6.8 

15  32.5 
15  21.2 
13  29.5 

15  36.3 

17  10.3 

18  42.9 

19  40.6 
6    5  59.8 

-  1  509 

-  0  19.7 
+  1   10.0 
+  2    5.9 
-11  54.0 

+0.7531 
-0.5380 
+1.1987 
+1.0975 
+0.2342 

0.5376 
0.5375 
0.5372 
0.5371 
0.5363 

+0.1041 
0.1058 
0.1079 
0.1091 
0.1208 

+75 
-  3 
+75 
+75 
+42 

+  9 
-72 
+45 
+34 
-21 

9  Aquarii 
V  Aquarii 

B.  A.  C.  7562 
ci  Capricorni 
c3  Capricorni 

6 

5 
6 

+1.14 
1.10 
0.90 
0.89 
0.88 

+10.8 

10.1 

8.9 

8.9 

8.9 

-13  58.4 

11  49.9 

9  33.9 

9  36.5 

9  48.2 

6  35.8 

10  50.8 

7    4  33.5 

4  36.1 

5  15.5 

-11  19.1 
-  7  11.0 
+  9  58.3 
+10    0.8 
+10  39.0 

+0.8360 
-0.9863 
-1.0600 
-1.0072 
-0.7001 

0.5362 
0.5359 
0.5356 
0.5356 
0.5354 

+0.1216 
0.1262 
0.1441 
0.1441 
0.1444 

+76 
-29 
-33 

-28 
-  8 

+14 

-90 
-90 
-90 
-90 

B.  A.C.7620 

d  Aquarii 

p  Aquarii 

Lalande  43074 
B.A.C.80U4 

6 

4^ 

H 

6 

54 

+0.83 
0.74 
0.71 
0.65 
0.45 

+  9.1 
7.9 
7.8 
7.0 
4.7 

-10  50.9 
8  21.2 
8  23.7 
7    8.2 
4    7.2 

8  53.3 
20  31.5 
22  12.8 

8  3  44.8 

9  1  40.6 

-  9  49.9 
+  1  26.9 
+  3    5.1 
+  8  26.9 
+  5  41.9 

+0.9672 
+0.0378 
+0.3510 
-0.1184 
+0.3651 

0.5354 
0.5362 
0.5362 
0.5370 
0.5413 

+0.1478 
0.1577 
0.1585 
0.1626 
0.1751 

+79 
+34 
+54 
+26 
+56 

+22 

-:i2 

-15 
-41 
-14 

11  Piscium 

13  Piscium 

14  Piscium 
44  Piscium 

B.  AC.  221 

6i 

6 
6 
6 

+0.40 
0.40 
0.38 
0.20 
0.15 

+  3.8 

3.5 

3.4 

+  0.6 

-  1.1 

-  2  25.2 
1  43.1 

-  1  52.8 
+  1   18.2 

4  41.3 

8  28.0 

9  41.3 
10  44.9 

10  11    17.0 
.21  55.7 

-11  43.5 
-10  32.5 

-  9  30.8 

-  9  46.0 
+  0  31.6 

-0.2418 
-0.7672 
-0.4071 
+0.6923 
-0.8878 

0.5430 
0.54:16 
0.5436 
0.5527 
0.5582 

+0.1777 
0.1781 
0.1785 
0.1820 
0.1806 

+21 

-  9 
+12 
+87 
-16 

-49 
-90 
-60 
+  4 

-86 

B.  A.C.274 

73  Piscium 
77  Piscium 

e  Piscium 

^  Piscium 

64 

64 

6 

54 

44 

+0.12 
0.10 
0.09 
0.08 
0.09 

-  1.9 

1.8 

1.6 

1.9 

•2.6 

+  5  51.7 
5    2.3 

4  17.8 

5  2.5 

6  58.0 

11    3  13.8 
5  32.2 
5  58.3 

7     8.5 
9  32.0 

+  5  39.0 
+  7  52.8 
+  8  17.9 
+  9  25.8 
+11  44.4 

-1.1421 

+0.1200 
+0.9603 
+0.4026 
-1.1516 

0.5607 
0.5625 
0.5626 
0.562<) 
0.5644 

+0.1793 
0.1784 
0.1783 
0.1778 
0.1769 

-35 
+41 
+90 
+60 
-37 

-84 
-27 
+22 
-12 
-83 

88  Piscium 

B.A.C.4I0 
96  Piscium 
0  Piscium 

Mkrcuki^ 

6 
6 
64 
44 

+0.09 
0.07 
0.05 

+0.04 

-2.4 

2.7 
3.0 
3.9 

+  6  23.3 
6  48.6 
6  41.9 

8  34.6 

9  42.9 

NEW 

9  59:2 

13  41.1 

16  25.2 

23  37.9 

12  10  59.0 

MOON, 

-11  49.3 

-  8  15.0 

-  5  36.7 
+  1  21.0 
-11  42.1 

-0.4773 
-0.2577 
+0.3322 
-0.3477 
+0.3640 

0.5645 
0.5669 
0.5686 
0.5725 
0.5751 

+0.1767 
0.1750 
0.1734 
0.1689 
0.1650 

+  8 
+20 
+65 
+15 
+57 

-64 
-48 
-15 
-53 
-12 

a  Tiiuri 

m  Tauri 

in  Tauri 

k 

-0.05 

-0.02 

0.00 

-  9.5 

9.9 

10.4 

+16  16.5 
18  29.2 
17  16.4 

14  21  25.3 

13    9  31.4 

16    4.1 

-  3  30.0 
+  8    6.6 

-  9  36.6 

+0.8537 
-0.6233 
+0.8362 

0.6101 
0.6127 
0.6137 

+0.0710 
0.0462 
0.0325 

+90 
-  1 
+90 

+27 
-4)2 
+29 

115  Tauri 
117  Tauri 

119  Tauri 

B.  AC.  1728 

120  Tauri 

6 

6 
6 

+0.01 
0.00 
0.02 
0.01 
0.02 

-10.3 
10.4 
10.3 
10.5 
10.3 

+17  51.6 

17  8.4 

18  30.2 
16  58.0 
18  27.3 

17    7.2 
17  27.6 
19    2.3 
19    4.7 
19  32.6 

-  8  36.1 

-  8  16.6 

-  6  45.7 

-  6  43.4 

-  6  16.6 

+0.2886 
+1.0109 
-0.«936 
+1.2269 
-0.2342 

0.6137 
0.6137 
0.6138 
0.6138 
0.61  :iH 

+0.0304 
0.0290 
0.0261 
0.0261 
0.0244 

+53 
+90 
+18 
+90 
+21 

-  2 
+42 
-35 
+64 
-31 

127  Tauri 

130  Tauri 
71  Orionis 
26  (acminorom 
51   Gtiminorum 

64 

6 

6 

54 

54 

+0.05 
0.05 
0.12 
0.19 
0.26 

-10.4 
10.6 
10.6 
10.9 
11.4 

+18  55.3 
17  40.9 
19  11.4 
17  45.2 
16  21.0 

23    7.4 

16    0  52.8 

11  21.4 

21  59.3 

ly  10    3.5 

-  2  50.6 

-  1     9.4 
+  8  53.5 

-  4  54.4 
1-  6  40.6 

-0.61200 
+0.6335 
-0.8437 
+0.3522 
+1.1992 

0.6138 
0.6138 
0.6130 
0.6103 
0.6063 

+0.0172 

+0.0132 

-0.0094 

0.0327 

0.0577 

-  1 

+83 
-15 
+57 
+90 

-59 
+19 
-71 
+  1 

+57 

A  (leminoruni 
VV.vii.685 

4 

6 

+0.30 
+0.35 

-11.3 
-11.3 

+16  44  7 
+17   19.7 

11  54.4 
17  17.H 

+  8  27.1 
-10  22.3 

+0.6955 
-0.2460 

0.6056 
0.6U32 

-0.fK)l6 
-0.0720 

+90 
+21 

+18 
-36 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

MAY. 

The  Stab*b 

At  CoxjuNcnoN  ik  B.  A. 

Limiting 
ParaUels. 

Ifame. 

liag. 

Red'nH  from 
UJ85.0. 

Apparent 

DeoiiDMiOD. 

WiwhiDgtoii 
Mean  Time. 

Honr  Angle 

r 

«' 

y' 

N. 
+90 

S. 
+34 

^ 

dA 

68  Geminoriim 

5A 

s 
40.35 

.11:6 

+1^    4/2 

d     6      m 
ly  Id    2.2 

h     m 
-  9  39.7 

+0.9546 

0.6028 

-0.0735 

/  Geminorum 

6 

0.37 

10.9 

17  55.9 

20  19.9 

-  7  27.3 

-1.0767 

0.6019 

0.0777 

-33 

-72 

J  Cancri 

6 

0.44 

11.5 

16    5.6 

18    3  21.9 

-  0  41.9 

+0.1651 

0.5980 

0.0912 

+44 

-15 

5  Cancri 

(>i 

0.46 

11.1 

16  46.1 

5  10.4 

+  1     2.4 

-0.6778 

0.5973 

0.0940 

-  4 

-70 

29  Cancri 

6 

0.58 

11.7 

14  35.2 

16  15.7 

+11  42.3 

+0.3636 

0.5911 

0.1123 

+57 

-  6 

Ai  Cancri 

6 

+0.64 

-12.1 

+13    5.3 

22  19.4 

-6  27.7 

+1.1660 

0.5876 

-0.1213 

+90 

+47 

a  Cancri 

4 

0.73 

12.2 

12  17.9 

19    4  44.3 

-  0  17.0 

+1.1577 

0.5836 

0.1306 

+90 

+45 

^  Leonis 

5i 

0.89 

11.9 

11  48.3 

19    4.5 

-10  28.0 

-0.3408 

0.5753 

0.1479 

+16 

-50 

A  Leonis 

hi 

0.90 

12.4 

10  13.2 

19    .5.8 

-10  26.7 

+1.2685 

0.5750 

0.1479 

+90 

456' 

0  Leonis 

3i 

0.93 

12.2 

10  24.7 

23    6.7 

-6  34.4 

+0.4723 

0,5728 

0.1521 

+65 

-  5 

B.  AC.  3398 

6 

+I.OI 

-12.1 

+  9  28.4 

20    5  50.9 

-  0    4.5 

+0.3835 

0.5692 

-0.1585 

+59 

-10 

B.A.C.3407 

6 

1.03 

12.5 

8  51.5 

6  35.9 

+  0  .38.9 

+0.8952 

0.5685 

0.1593 

+1H) 

+20 

V  Leonis 

5 

1.04 

12.6 

8  35.5 

7  31.9 

+  1  33.0 

+1.0184 

0.5679 

0.1600 

+90 

+29 

43  Leonis 

6i 

1.16 

12.6 

7    7.3 

17  46.8 

+11  26.8 

+0.8521 

0.5627 

0.1678 

+90 

+16 

48  Leonis 

5i 

1.23 

12.1 

7  32.6 

23    9.0 

-  7  22.0 

-0.4915 

0.5604 

0.1710 

+  8 

-64 

35  Sextan  ti  8 

6i 

+1.28 

-12.6 

+  5  20.8 

91    3    4.7 

-  3  34.2 

+1.0990 

0.5587 

-0.1733 

+90 

+33 

37  Seztantis 

6i 

1.28 

11.9 

6  58.5 

4  20.1 

-  2  21.2 

-0.8015 

0.5583 

0.1739 

-10 

-83 

38  Sextantis 

6 

1.29 

11.9 

6  57.0 

4  54.1 

-  1  48.5 

-0.8742 

0.5580 

0.1741 

-15 

-83 

A  l«eonis 

4i 

1.38 

12.5 

4  13.9 

11    3.2 

+  4    8.5 

+0.8628 

0.5554 

0.1769 

+90 

+15 

75  Leonis 

5i 

L49 

12.6 

2  38.4 

18  53.5 

+11  43.2 

+1.1231 

0.5523 

0.1793 

+90 

+34 

79  Leonis 

5i 

+1.53 

-12.5 

+  2    2.1 

22    4.8 

-  9  11.7 

+1.1820 

0.5513 

-0.1801 

+90 

+40 

r  Leonis 

5 

1.53 

11.8 

3  29.1 

.      23  55.0 

-  7  25.1 

-0.6628 

0.5504 

0.1804 

-2 

-82 

Ubanus 

+  1     8.4 

5W  16  38.3 

+  8  45.9 

-1.2414 

0.5467 

0.1797 

-46 

-89 

13  Virginis 

6j^ 

1.83 

11.0 

-  0    9.1 

i»3    0  14.4 

-  7  52.5 

-1.2615 

0.5451 

0.1804 

-49 

-90 

Q  Virginia 

4i 

2.13 

9.7 

4  55.7 

94    1  12.0 

-  7  42.0 

-0.6116 

0.5426 

0.1716 

0 

-77 

81  Virginis 

5i 

+2.27 

-  8.7 

-  7  17.3 

14  42.1 

+  5  22.8 

-0.:}5:}8 

0.5424 

-0.1636 

+13 

-56 

m  Virginis 

5i 

2.31 

8.6 

8    7.5 

16  40.1 

+  7  17.1 

+0.2237 

0.5424 

0.16*21 

+46 

-22 

B.A.C.459I 

6 

2.35 

8.5 

9    8.0 

19  2:J.7 

+  9  55.5 

+0.8666 

0.5426 

0.1601 

+81 

+15 

W.  xiii.  825 

6 

2.38 

7.9 

8  59.7 

23  :5o.6 

-10    0.5 

+0.0538 

0.5429 

0.1569 

+35 

-:ji 

95  Virginis 

6 

2.40 

7.1 

8  46.9 

25    4  56.1 

-  4  50.0 

-1.0224 

0.5431 

0.1526 

-29 

-90 

96  Virginis 

6i 

+2.44 

-  7.1 

-  9  47.5 

6    2.3 

-  3  45.9 

-0.0827 

0.5431 

-0.1517 

+27 

-39 

K  Virginis 

4i 

2.44 

6.8 

9  44.5 

7  56.0 

-  1  55.8 

-0.4227 

0.5434 

0.i500 

+  8 

-61 

2  LibriB 

6 

2.51 

6.5 

11  11.4 

13    3.1 

+  3     1.7 

+0.3857 

0.5440 

0.1452 

+54 

-13 

0^  Libras 

6 

2.74 

2.9 

15    8.1 

96  16  55.3 

+  6     1.2 

+1.0344 

0.5470 

0.1257 

+75 

+28 

0*  LibrsB 

6 

2.74 

2.8 

14  43.4 

17  53.8 

+  6  57.8 

+0.4764 

0.5470 

0.1136 

+57 

-8 

y  LibrsB 

4i 

+2.76 

-  1.8 

-14  24.3 

23  55.2 

-11  12.2 

-0.5317 

0.5475 

-0.1060 

-  3 

-71 

j;  Librie 

6 

2.78 

1.2 

15  18.4 

97    4     1.4 

-  7  14.0 

+0.0292 

0.5482 

0.1007 

+27 

-33 

B  Libra 

4i 

2.82 

-  06 

16  23.5 

8  40.5 

-  2  43.7 

+0.7651 

0.5487 

0.0942 

+74 

4  9 

49  Libra 

6 

2.83 

+  0.1 

16  11.6 

11  50.5 

+  0  20.2 

+0.2558 

0.5488 

0.0899 

+:^9 

-20 

^  Ophiuclii 

5 

2.86 

2.3 

16  21.6 

98    2  32.6 

-  9  25.9 

^0.7298 

0.5500 

0.0686 

-19 

-90 

24  Scorpii 
29  Ophiuchi 

5 

+2.87 

+  3.1 

-17  31.0 

7  29.8 

-  4  38.3 

+0.2202 

0.5504 

-0.0611 

+34 

-22 

6 

2.87 

4.6 

18  42.7 

17    8.5 

+  4  41.8 

+1.0170 

0.5504 

0.0471 

+72 

428 

B.A.C.6060 

6 

2.80 

8.4 

18  46.7 

90  18  55.5 

+  5  39.0 

+0.4081 

0.5499 

-0.0065 

+41 

-11 

B.A.C.6294 

6 

2.71 

10.7 

18  28.7 

30  11  57.7 

-  1  51.6 

+0.1942 

0.5480 

+0.0203 

+29 

-23 

p*  Sagittarii 

4 

2.50 

13.0 

18    3.6 

31  12  17.3 

-  2  18.2 

+0.6774 

0.5444 

0.0568 

+68 

4  4 

p*Sagittarii 

5i 

+2.50 

+13.1 

-18  .31.0 

12  21.4 

-  2  14.3 

+1.1885 

0.5440 

+0.0568 

+74 

446 

e*  Sagittarii 

6 

241 

13.5 

16  33.1 

21  37.5 

+  6  44.3 

-0.4015 

0.5423 

0.0705 

0 

-60 

««  Sagittarii 

9 

+*<J.4() 

+I3i) 

-16  23.3 

22  30.7 

+  7  35.8 

-0.5200 

0.5421 

+0.0718 

-6 

-70 

JUNE. 

g  Sagittarii 

54 

+2.33 

+13.9 

-15  47.5 

1    6    7.0 

-  9    2.1 

-0.5973 

0.5407 

+0.0819 

-  9 

-78 

5  Capricorni 
B.  A.  C.  7063 

3 

2.20 

14.4 

15    8.3 

17  32.6 

+  2    2.2 

-0.2974 

0.5384 

0.0971 

+  9 

-53 

6 

2.16 

14.8 

15  26.1 

22  3M 

+  6  53.4 

+0.5333 

0.5373 

0.1034 

+60 

-  5 

B.A.C.7087 

6 

2.13 

14.5 

14    6.8 

9    0    7.6 

+  8  25.2 

-0.7676 

0.5371 

0.1050 

-17 

-90 

T*  Capricorni 

5Ji 

+2.12 

+15.0 

-15  32.5 

I  40.6 

+  9  55.:} 

+0.9777 

0.5370 

+0.1070 

+75 

424 

T*  Capricorni 

5 

+2.1 1 

+14.0 

-15  21.2 

2  38.6 

+10  51.5 

+0.8724 

0.5:^65   +0.1082 

+75   +16 1| 
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ETiEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

JUNE. 

Thb  St  All's 

At  CONJITSCTIOX  IN  R.  A. 

Limiting 
Parallels. 

Name. 

Mag. 

Keil'iis  from 
U3»5.0. 

Apiwreiit 
Dtjelluatioii. 

Washington 
Mean  Time. 

Hoar  Angle 
H 

Y 

«' 

y' 

N. 

+28 
+68 
-25 
+79 
+20 

S. 

o 

-35 
-  1 
-90 
+  6 
-47 

A« 

^ 

8  Aquarii 

9  Aquarii 

c«  Capricorni 

B.  A. C. 76-20 
d  Aquarii 

6 
6 
6 
6 
44 

+L99 
LJ)9 
1.72 

1.56 

+I4'.6 
14.8 
13.4 
13.8 
12.7 

-13  2<».5 
13  58.4 

9  48.1 
10  50.9 

8  21.1 

d     h      m 

4  13     li) 

13  37.9 

3  12  31.2 
16  12.3 

4  4     1.2 

h      m 

-  3    4.5 

-  2  29.3 

-  4   17.7 

-  0  43.3 
+10  44.3 

0.0000 
+0.6033 
-0.9559 
+0.7244 
-0.216:^ 

0.5350 
0.5:M7 
0.5320 
0.5319 
0.5314 

+0.1198 
0.1207 
0.1434 
0.1463 
0.1559 

B.A.C.7774 

a  Aquarii 

Lalaode  43974 
67  Aqu.irii 
B.  A  C.  8094 

6 

54 
6 
6 
54 

+L55 
1.54 
L48 
L4I 
L25 

+13.2 

12.7 

12.1 

12  0 

9.6 

-  9  36.6 
8  23.6 
7    8.1 
7  3:^.7 
4    7.1 

4  2.4 

5  41.0 
11  222 
17  25.4 

5    9  45.5 

+10  45.5 
-11  36.0 

-  6    8.0 

-  0  15.8 

-  8  25.5 

+1.1593 
+0.0980 
-0.3730 
+1.0763 
+0.1218 

0.5314 
0.5316 
0.5316 
0.5318 
0.5344 

+0.1559 
0.1571 
0.1608 
0.1650 
0.1656 

+81 
+38 
+12 
+83 
+41 

+38 

-29 

-58 

+:w' 

-28 

11  Piscium 

13  Piscium 

14  Piscium 
44  Piscium 

B.  A.C.:22I 

64 

<)4 
6 
6 
6 

■I.L19 
LI8 
1.17 
0.93 
0.86 

+  8.8 
8.4 
8.4 
5.4 
3.3 

-  2  25.2 
1  43.1 

-  1  528 
+  1  18.3 

4  41.4 

16  42.5 

17  57.6 
19    2.7 

6  20  12.0 
y    7    7.1 

-  1  41.2 

-  0  28.4 
+  0  34.7 
+  0  56.9 
+  11  30.9 

-0.4851 
-1.0158 
-0.6501 
+0.4804 
-1.1003 

0.5358 
0.5:<59 
0.5363 
0..5446 
0.5498 

+0.1758 
0.1762 
0.1767 
0.1804 
0.1793 

+  8 
-25 
-  2 
+66 
-32 

-66 

-90 
•m 
-  8 
-86 

B.  A.c.a;}7 

73  Piscium 

77  Piscium 

e  Piscium 

88  Piscium 

64 

64 

6 

64 

6 

+0.82 
0.78 
0.77 
0.76 
0.75 

+  37 
2.5 
26 
2.2 
1.6 

+  2  45.8 
5    2.3 

4  17.8 

5  2.5 

6  23.3 

8  33.4 

14  .54.9 

15  21.7 

16  33.4 
19  28.2 

-11     5.6 

-  4  56.5 

-  4  30.6 

-  3  21.3 

-  0  32.3 

+1.1706 
-0.0693 
+0.7807 
+0.2180 
-0.6647 

0.5511 
0.5545 
0.5545 
0.5554 
003571 

+0.1790 
0.1773 
0.1772 
0.1768 
0.1758 

+90 
+31 
+90 
+48 
-  2 

+39 
-38 
+10 
-22 
-81 

B.  A.C.410 

96  Piscium 
0  Piscium 
^  Arietis 
B.A.C.755 

6 

64 

44 

54 

6 

+0.71 
0.6!) 
0.66 
0.51 
0.50 

+  l.l 

+  0.9 

-  0.3 

2.6 

2.6 

+  6  48  6 

6  42.0 

8  34.7 

10    5.3 

10    2.7 

23  15.4 

8  2    3.3 
!)  25.3 

9  2  44.1 
3  34.2 

+  3    7.4 
+  5  49.5 
-11     3.5 

+  5  38.8 
+  6  27.1 

-0.4357 
+0.1615 
-0.5097 
+0.7521 
+0.9241 

0..5.589 
0.5595 
0.5658 
0.5773 
0.5780 

+0.1743 
0.1727 
0.1685 
0.1545 
0.1536 

+11 
+44 
+  6 
+90 
+90 

-61 
-24 
-65 
+11 
+23 

31   Arietis 

38  Arietis 

Lalande  5725 
B.  A.C.I  119 
B.A.C.  1272 

54 

5 

6 

6 

6 

+0.48 
0.47 
0.39 
0.34 
0.28 

-  3.6 
3.8 

4.8 
6.8 

7.8 

+11  ,569 

11  57.6 

12  44.8 

16  9.7 

17  1.8 

7  45  3 

11    17.6 

20  14.3 

10    9  37.5 

20  56.2 

+10  29.1 
-10    6.3 

-  1  29.5 
+11  23.0 

-  1  44.9 

-0.3691 
+0.1413 
+0.6005 
-1.1439 
-0.8158 

0.581 1 
0.5831 

0.5897 
0.5988 
0.6056 

+0.1493 
0.1456 
0.1 -345 
0.1145 
0.0950 

+14 
+43 

+77 
-39 
-13 

-52 

-22  j 
+  5| 
-74 
-73  i 

d»  Tauri 
a  Tauri 

4 

1 

+0.25 
0.22 

-  8.1 

8.3 

+17  16.2 
16  16.6 

NEW 

11    2  45.2 
7  47.6 

MOON. 

+  3  50.2 
+  8  40.4 

-0.5323 

+0.8488 

0.6094 
0.6116 

+0.08.39 
+0.0740 

+  5 
+90 

-57 
+26 

X  Geminorum 

4 

0.20 

10.8 

16  44.7 

13  21     1.0 

-  4  38.4 

+0.8250 

0.6156 

-0.0606 

+90 

+26 

W.  vii.  685 
'  68  Geminorum 
/  Geminorum 
1   Cuncri 
5  Cancri 

6 

54 

6 

6 

64 

+0.23 
0  22 
0.24 
0.28 
0.29 

-10.6 
10.8 
106 
10.8 
10.6 

+17  19.7 

16  4.2 

17  55.9 
16    5.6 
16  46.1 

14    2  14.4 

2  57.3 

5  10.6 

11  58.9 

13  43.6 

+  0  22.2 
+  1     3.3 
+  3  11.3 
+  9  43.0 
+11  23.5 

-0.0918 
+1.09.32 
-0.9053 
+0.3302 
-0.4M8 

0.6137 
0.61:52 
0.6124 
0.6089 
0.6078 

-0.0710 
0.0730 
0.0773 
0.0907 
0.0942 

+29 
+90 
-19 
+55 
+  7 

-27 

+45 
-72 
-  6 
-55 

20  Cancri 

;     f  Leonis 

o  Leouis 

B.  A.C.3398 
B.  A.C.3407 

6 

6 
6 

+0^7 
0.38 
0.66 
0.72 
0.73 

-10.8 
10.7 
10.9 
10.8 
10.9 

+14  35.2 
11  48.3 
10  24.7 

9  28  4 
8  51.5 

15  0  26.3 

16  2  2;).8 
6  15.3 

12  46  7 

13  30.5 

-  2  19.3 

-  1  24.1 
+  2  21.9 
+  8  3H.0 
+  9  21.3 

+0.5494 
-0.1069 
+0.6982 
+0.6200 
+1.1231 

0.6015 
0.5855 
0.5829 
0.5781 
0.5778 

-0.1133 
0.1494 
0.1537 
0  1603 
0.1611 

+73 

+29 
+90 
+79 
+90 

+  4 

-36 

+  8 
+  3 
+38 

IT  Leonis 

43  Leonis 

1  48  Leonis 

37  8extantis 

38  Sextan tis 

5 

1* 

+0.74 
0.85 
0.91 
0.97 
0.98 

-10.9 
10.8 
10.4 
10.2 
10.2 

+  8  35.5 
7    7.3 
7  32.6 

6  58.5 
6  57.0 

14  24.7 

17    0  21.7 

5  :i5.0 

10  38.1 

11  11.5 

+10  13.4 
-  4   10.8 
+  0  56.1 
+  5  44.2 
+  6  16.4 

+1.2465 
+1.0912 
-0.2309 
-0.5328 
-0.6061 

0.5771 
0..5714 
0.5678 
0.5650 
0.5648 

-0.1620 
0.1695 
0.1729 
0.1759 
0.1761 

+90 
+90 
+22 
+  5 
+  1 

+51 
+.33 
-46 
-68 
-74 

1  66  Leonis 

i     d  Leonis 

1  80  Leonis 

r  Leonis 

89  Leonis 

61 

6i 

5 

6 

+  1.03 
1.07 
1.21 
1.22 
1.26 

-10.1 

10.8 
9.7 
9.9 
9.7 

+  6  47.8 
4  13.9 
4  29.2 
3  29.1 
3  41.8 

15    7.4 

17  11.7 

18    4  49.0 

5  47.4 

8  47.9 

+10    4.2  -1.1471 
-11  55.6+1.1110 
-  0  41.7  i -1.2500 
+  0  14.8  -0.3910 
+  3    9.3-1.1614 

0.5628 
0.5615 
0.5550 
0.5555 
0.5542 

-0.1778 
0.1786 
0.1820 
0.1822 
0.1826 

-36 
+90 
-47 
+13 
-37 

-84 
+34 

-86 

-58 
-87 

0  Virginis 
UnANUs 

n 

+i.:}6 

-  9.4 

+  2  24.6 
+  1     7.2 

16  24.7 

22  15.0 

+10  31.1    -1.2241 

-  7  50.0 '.0.9497 

0.5509 
0..5490 

-0.1829 
-0.1825 

-44 

-20 

-88 
-HO 
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ELEMENTS  FOR  THE  PREDICTION  OP  OCCULTATIONS. 

JUNE. 

Thb  STAB'8 

At  CoNJUNcnoH  in  B.  A. 

Limiting 
Parallels. 

Name. 

Mag. 

188 

i  from 
5.0. 

Apparent 
DeoUnatioD. 

Washington 
Mean  Time. 

Hour  Angle 
H 

T 

7f 

y 

N. 

s. 

13  Virginia 
tf  Virginia 

38  Virginia 
6  Virginia 

81  Virginia 

6i 
5i 

+L55 
1.55 
1.78 
1.90 
2.09 

.9.2 
9.0 

8.q 

8.1 
7.3 

-  0^    9.1 
0     1.9 
2  55.8 
4  55.6 
7  17.3 

d     h     m 

19  5  46.0 
6  21.9 

22  26.5 

20  6  34.8 
20    5.0 

h     m 

-  0  33.5 
+  0     1.3 

-  8  24.8 

-  0  31.9 
-11  »7.1 

-0.9959 
-1.2306 
-1.0691 
-0.3755 
-0.1338 

0.5467 
0.5465 
0.5432 
0.5417 
0.5407 

-0.1818 
0.1817 
0.1764 
0.1726 
0.1644 

-2§ 
-45 
-30 
+13 
+25 

-95 
-90 
-90 
-58 
-42 

m  Virginia 
B.A.C.4591 
W.  xiii.  825 

95  Virginia 

96  Virginia 

51 

6 

6 

6 

64 

+2.13 
2.18 
2.23 
2.27 
2.30 

-7.3 
7.2 
6.7 
5.8 
6.9 

-  8    7.5 
9    8.0 
8  59.7 

8  45.9 

9  47.5 

22    3.2 

ai    0  47.1 

4  59.9 

10  21.9 

11  28.2 

-  9  32.5 

-  6  53.7 

-  2  48.8 
+  2  23.1 
+  3  27.4 

+0.4392 
+1.0780 
+0.2597 
-0.8243 
+0.1131 

0.5405 
0.5404 
0.5404 
0.5407 
0.5407 

-0.1630 
0.1609 
0.1578 
0.1536 
0.1522 

460 
+81 
+47 
-15 
+38 

-10 
+30 
-20 
-!K) 
-28 

K  Virginia 
2  Libra 
0^  Libra 
o<  Libras 
y  Libra 

4i 

6 

6 

6 

44 

+2.31 
2.39 
2.74 
2.74 
2.79 

-  5.8 
5.6 

2.0 
1.1 

-  9  44.5 
11  11.4 
15    8.1 
14  43.4 
14  24.3 

13  22.7 
18  31.4 

23  22  36.3 
23  35.4 

23    5  39.9 

+  5  18.3 
+10  17.4 
-10  30.4 

-  9  33.3 

-  3  40.1 

-0.2302 
+0.5712 
+1.1692 
+0.6066 
-0.4142 

0.5407 
0.5408 
0.5436 
0.5437 
0.5444 

-0.1510 
0.1460 
0.1158 
0.1146 
0.1072 

+19 
+68 
+75 
+67 
+  4 

-48 

-  3 
+41 

-  1 
-61 

ff  Libra 

0  Libra 
49  Libra 

^  Ophiuchi 
24  Scorpii 

6 

44 

6 

5 

5 

+2.83 

2.88 
2.90 
2.99 
3.04 

-  0.5 

+  0.1 

0.5 

3.0 

3.8 

-15  18.4 
16  23.5 
16  11.6 

16  21.5 

17  31.0 

9  48.2 

14  29.8 

17  41.3 

24    8  30.4 

13«9.6 

+  0  20.3 
+  4  53.0 
+  7  58.4 
-  1  40.8 
+  3    8.9 

+0.1389 
+0.8654 
+0.3517 
-0.6706 
+0.2723 

0.5449 
0.5457 
0.5459 
0.5474 
0.5479 

-0.1020 
0.0955 
0.0935 
0.0704 
0.0631 

+34 
+74 
+46 
-15 
+38 

-27 

+16 
-15 

-88 
-19 

29  Ophiuchi 
B.  A.  C.  6060 
B.A.C.6294 

p^  Sogittarii 
ps  Sagittarii 

6 
6 
6 
4 

54 

+3.11 
3.16 
3.14 

3.08 
3.08 

+  5.2 

9.2 

11.9 

14.9 

14.9 

-18  42.7 
18  46.6 
18  28.7 
18    3.6 
18  31.0 

23  12.1 

26  1     5.6 

18    9.2 

27  18  27.6 
18  31.7 

-11  27.2 
-10  2:^5 
+  6    7.4 
+  5  39.4 
+  5  43.4 

+1.0486 
+0.3791 
+0.1315 
+0.5633 
+1.0750 

0.5486 
0.5492 
0.5486 
0.5453 
0.5453 

-0.0490 

-0.0087 

+0.0180 

0.0554 

0.0556 

+72 
+39 
+25 
+68 
+72 

+31 
-13 
-27 
-3 
+33 

0i  Sagittarii 
^Hagittarii 
g  Sagittarii 
S  Capricorni 
B.A.C.7063 

6 

5 

54 

3 

6 

+3.01 
3.00 
2.94 
2.86 
2.83 

+15.8 
15.8 
16.5 
17.2 
17.6 

-16  33.0 
16  23.2 
15  47.4 
15    8.2 
15  26.0 

28  3  46.8 
4  39.9 

12  15.3 
23  39.3 

29  4  39.2 

-  9  18.9 

-  8  27.5 
.  1     6.3 
+  9  56.4 

-  9  13.0 

-0.5373 
-0.6597 
-0.7499 
-0.4736 
+0.3494 

0.5440 
0.5436 
0.5423 
0.5400 
0.5390 

+0.0687 
0.0700 
0.0802 
0.0955 
0.1019 

-  7 
-14 
-18 

-  1 
+47 

-72 

-86 
-90 
-66 
-15 

B.A.C.7087 

r*  Capricorni 
T»  Capricorni 

8  Aquarii 

9  Aquarii 

6 

54 

5 

6 

6 

+2.81 
2.81 

2.80 
2.70 
2.70 

+17.5 
17.9 
17.9 
18i2 
18.3 

-14    6.7 
15  32.4 
15  21.1 
13  29.4 
13  58.3 

6  13.5 

7  46.3 

8  44.3 
19    6.7 
19  42.9 

-  7  41.5 

-  6  11.7 

-  5  15.4 
+  4  48.0 
+  5  23.1 

-0.9557 
+0.7912 
+0.6857 
-0.2084 
+0.3949 

0.5388 
0.5386 
0.5384 
0.5363 
0.5359 

+0.1034 
0.1055 
0.1067 
0.1185 
0.1194 

-29 
+75 
+73 
+16 
+52 

-90 
+11 
+  4 
-47 
-13 

18  Aquarii 
c»  Capricorni 
A  Capricorni 
B.A.C.7620 

6 
6 
54 
6 

+2.61 
2.49 
2.49 

+2.45 

+18.4 
17.8 
18.3 

+18.1 

-13  21.9 

9  47.9 

11  53.4 

-10  50.8 

30    7  21.1 
18  38.2 
18  43.0 
22  19.9 

-  7  19.9 
+  3  36.8 
+  3  41.4 
+  7  11.8 

+1.1839 
-1.2059 
+1.1105- 

+0.4805 

0.5342 
0.5321 
0.5321 
0.5319 

+0.1312 
0.1422 
0.1422 

+0.1451 

+77 
-47 

+78 
+61 

+42 
-90 
+34 

-  8 

JULY. 

0  Aquarii 
B.  AC.  7774 

p  Aquarii 

44 

6 

54 

+2.35 
2.35 
2.34 

+17.4 

17.8 
17.5 

-  8  21.0 
9  36.5 
8  23.5 

1  10  12.9 

10  14.2 

11  56.5 

-  5  16.6 

-  5  15.3 

-  3  36.1 

-0.4789 
+0.9030 
-0.1644 

0.5309 
0.5309 
0.5305 

+0.1545 
0.1541 
0.1559 

+  6 
+81 
+23 

^66 
+17 
-44 

Lalande  43974 
67  Aquarii 

B.  A.C.8094 
11  Piacium 
14  Piacium 

6 
6 
54 

64 
6 

+2.28 
2.22 

2.07 
2.00 
1.98 

+16.9 
16.8 
15.0 
14.1 
13.7 

-  7    8.0 
7  33.6 
4    7.1 
2  25.1 

-  1  52.7 

17  37.3 
23  44.2 

2  16  17.1 
23  21.0 

3  1  43.6 

+  1  54.5 
+  7  50.4 
-  0    6.3 
+  6  44.9 
+  9    3.1 

-0.6454 
+0.8095 
-0.1609 
-0.7778 
-0.9445 

0.5302 
0.5292 
0.5293 
0.5314 
0.5319 

+0.1599 
0.1635 
0.1714 
0.1740 
0.1749 

-  3 

+83 
+25 

-  9 
-20 

-82 
+11 
-44 

-90 
-90 

44  Piacium 

B,  AC.  237 
73  Piacium 
77  Piacium 
a  Piacium 

6 

64 

64 

6 

54 

+1.76 
1.64 
1.60 
1.59 
1.58 

+10.8 
9.2 
7.7 
7.9 
7.4 

+  1  18.4 
2  45.9 
5    2.4 

4  17.9 

5  2.6 

4    3  25.8 
16    7.3 

22  39.7 

23  7.2 
ff    0  21.2 

+  9  58.3 
-  1  44.0 
+  4  36.0 
+  5    2.5 
+  6  14.2 

+0.2023 
+0.9040 
-0.3440 
+0.5175 
-0.0508 

0.5362 
0.5429 
0.5459 
0.5459 
0.5464 

+0.1783 
0.1769 
0.1753 
0.1751 
0.1748 

+47 
+90 
+16 
+69 
+32 

-23 
+18 
-65 
-  5 
-37 

88  Piacium 
B.A.C.410 

6 
6 

+1.58 
+1.53 

+  6.7 
+  6.2 

+  6  23.4 

+  6  48.7 

3  21.3 
7  16.3 

+  9    8.6 
-11     5.1 

-0.9430 
-0.7086 

0.5478 
0.5499 

+0,1738 
+0.1723 

-20 
-5 

-84 
-83 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

JULY. 

Thk  Stau'b 

At  Conjunction  in  B.  A. 

Limiting 
PoraUels. 

Kame. 

ICag. 

Bed'ns  from 
1885.0. 

Appareot 
DeeUaaUon. 

Washington 
Mean  Time. 

Hour  Angle 
H 

r 

a' 

V' 

N. 

8. 

Aa 

AA 

96  Piscium 

6i 

■I.L50 

+5:8 

+  6  42:1 

d     h      m 
5  10    8.4 

h     m 
-  8  17.6 

-0.0975 

0.5513 

+0.1709 

+29 

-3§ 

fi  Piscium 

5 

1.47 

6.3 

5  33.0 

10  39.5 

-  7  47.5 

+1.1945 

0.5520 

0.1704 

+90 

+43 

0  Piscium 

4i 

1.45 

4.4 

8  34.8 

17  44.2 

-  0  56.7 

-0.7714 

0.5562 

0.1667 

-  9 

-82 

^  Arietis 

5i 

1.27 

1.8 

10    5.3 

6  11  36.2 

-  7  41.3 

+0.5380 

0.5675 

0.1529 

+71 

-  1 

B.A.C.755 

6 

1.26 

1.7 

10    2.7 

12  27.8 

-  6  51.4 

+0.7122 

0.5684 

0.1524 

+90 

+  ? 

31  Arietis 

5i 

+1.25 

+0.6 

+11  57.0 

16  469 

-  2  41.4 

-0.5925 

0.5710 

+0.1483 

+  2 

-69 

38  Arietis 

5 

mi 

+0.1 

11  67.7 

20  25.7 

+  0  49.7 

-0.0698 

0.5737 

0.1442 

+31 

-34 

Laiande  5725 

6 

1.11 

-1.3 

12  44.9 

y    5  38.7 

+  9  42.9 

+0.4130 

0.5805 

0.1338 

+61 

-  6 

B.  A.  C.  1272 

6 

0.91 

5.2 

17    1.8 

8    7    0.5 

+10    7.5 

-0.9636 

0.5979 

0.0959 

-23 

-73 

y  Tauri 

4 

0.84 

5.2 

15  20.8 

11  44.5 

-  9  19.6 

+1.1637 

0.6011 

0.0874 

+90 

+49 

d»  Tauri 

4 

+0.85 

-5.8 

+17  16.2 

12  57.3 

-  8    9.6 

-0.6597 

0.6019 

+0.0853 

-  3 

-68 

63  Tauri 

6 

0.84 

6.7 

16  30.4 

13    9.6 

-  7  57.8 

+0.1179 

0.6019 

0.0851 

+42 

-17 

<5*  Tauri 

5i 

0.85 

5.9 

17  10.5 

13  24.9 

-  7  43.2 

-0.5283 

0.6026 

0.0841 

+  5 

-67 

(J*  Tauri 

5 

0.84 

6.0 

17  39.8 

13  57.6 

-  7  11.8 

-0.9683 

0.6026 

0.0836 

-24 

-73 

70  Tauri 

6i 

0.82 

5.5 

15  40.5 

14    2.8 

-7    6.9 

+1.0198 

0.6026 

0.0834 

+90 

+38 

75  Tauri 

6 

+0.81 

-5.8 

+16    6.0 

16    9.5 

-6    2.7 

+0.6873 

0.6033 

+0.0813 

+90 

+15 

e^  Tauri 

4 

0.81 

5.7 

15  42.3 

15  12.7 

-  5  59.6 

+1.0854 

0.6033 

0.0813 

+90 

+43 

0»  Tauri 

4 

0.80 

5.7 

15  36.8 

16  15.0 

-  5  57.4 

+1.1800 

0.6033 

0.0812 

+90 

+53 

B.  A.  C.  1391 

5 

0.81 

5.9 

15  56.5 

15  59.4 

-  5  14.7 

+0.9124 

0.6036 

0.0796 

+90 

+30 

a  Tauri 

1 

0.79 

6.2 

16  16.6 

18    5.7 

-  3  13.4 

+0.7427 

0.6052 

0.0758 

+90 

+19 

B.  A.  C.  1526 

51 

+0.71 

-7.1 

+16  58.2 

9    2  26.4 

+  4  47.3 

+0.6141 

0.6098 

+0.0588 

+80 

+13 

in  Tauri 

5i 

0.70 

7.7 

18  29.3 

6  16.4 

+  8  28.0 

-0.6773 

0.6115 

0.0518 

-  4 

-67 

11 J  Tauri 

H 

0.64 

8.1 

17  16.5 

12  48.2 

-  9  16.2 

+0.8085 

0.6146 

0.0371 

+90 

+27 

1 15  Tauri 

6 

0.63 

8.3 

17  51.7 

13  50.9 

-  8  16.1 

+0iJ677 

0.6148 

0.0350 

+51 

-4 

117  Tauri 

6i 

0.62 

8.1 

17    8.5 

14  11.4 

-7  56.4 

+0.9886 

0.6149 

0.0345 

+90 

+40 

119  Tauri 

5 

+0.61 

-8.6 

+18  30.3 

15  45.4 

-6  26.3 

-0.3037 

0.6156 

+0.0307 

+17 

-36 

B.A.C.1728 

6 

0.60 

8.3 

16  58.1 

15  47.7 

-  6  24.1 

+1.2114 

0.6156 

0.0307 

+90 

+61 

120  Tauri 

6 

0.61 

8.6 

18  27.4 

16  15.5 

-  5  57.4 

-0.2413 

0.6158 

0.0301 

+21 

-32 

127  Tauri 

6i 

0.59 

8.8 

18  55.4 

19  48.0 

-  2  33.7 

-0.6081 

0.6170 

0.0218 

0 

-58 

130  Tauri 

6 

0.57 

8.7 

17  41.0 

NEW 

21  32.1 
MOON. 

-  0  53.8 

+0.6454 

0.6174 

+0.0179 

+85 

+19 

f  Leonis 

5i 

+0.51 

-9.6 

+11  48.3 

13  11  47.0 

+  9  60.1 

+0.0626 

0.5948 

-0.1501 

+38 

-26 

0  Leonis 

34 

0.53 

9.7 

10  24.7 

15  34i2 

-10  31.3 

+0.8656 

0.5924 

0.1548 

+90 

+19 

B.A.C.3345 

6 

0.54 

9.3 

11  57.4 

18  11.1 

-8    0.4 

-1.0735 

0.5911 

0.1573 

-30 

-78 

B.A.C.3398 

6 

+0.58 

-9.5 

+  9  28.4 

21  53.6 

-  4  26.2 

+0.8019 

0.5885 

-0.1613 

+90 

+14 

A  Leonis 

41 

0.61 

9.0 

10  33.4 

14    2  40.» 

+  0  10.4 

-1.0615 

0.5853 

0.1660 

-29 

-80 

44  Leonis 

6 

0.67 

8.7 

9  22.0 

10    2.2 

+  7  15.6 

-1.1207 

0.5809 

0.1718 

-34 

-81 

48  Leonis 

5i 

0.71 

8.8 

7  32.7 

14    9.2 

+11  13.7 

-0.0100 

0.5784 

0.1748 

+34 

-33 

37  Sextantis 

6i 

0.75 

8.6 

6  58.6 

19    2.4 

-  8    3.6 

-0.3019 

0.6753 

0.1778 

+18 

-51 

38  Sextantis 

6 

+0.76 

-8.6 

+  6  57.1 

19  34.5 

-7  32.7 

-0.3707 

0.5749 

-0.1781 

+14 

-56 

56  Leonis 

6i 

0.79 

8.4 

6  47.9 

23  22.6 

-  3  62.7 

-0.8978 

0.5725 

0.1799 

-17 

-84 

e  Leonis 

51 

0.82 

8.2 

6  43.1 

15    1  27.2 

-  1  62.5 

-1.1937 

0.5714 

0.1804 

-41 

-84 

80  Leonis 

61 

0.95 

8.0 

4  29.3 

12  37.7 

+  8  54.7 

-0.9835 

0.5652 

0.1842 

-23 

-86 

r  Leonis 

6 

0.96 

8.2 

3  29.2 

13  34.4 

+  a  49.5 

-0.1357 

0.5650 

0.1845 

+27 

-42 

89  Leonis 

6 

+1.00 

-7.9 

+  3  41.9 

16  29.1 

-11  21.9 

-0.8927 

0.5632 

-0.1848 

-16 

-87 

^  Virginis 

31 

1.09 

7.6 

2  24.7 

23  52.0 

-  4  13.9 

-0.9466 

0.5599 

0.1854 

-20 

-88 

Uhanus 

+  0  50.6 

16    6  37.4 

+  2  17.8 

-0.5925 

0.5556 

0.1842 

+  2 

-75 

13  Virginis 

61 

1.25 

7.2 

-  0    9.0 

12  50.3 

+  8  18.4 

-0.7137 

0.5543 

0.1839 

-  5 

-90 

n  Virginis 

31 

li25 

7.1 

0    1.8 

13  25.1 

+  8  52.1 

-0.9466 

0.5540 

0.1837 

-20 

-90 

38  Virginis 

6 

+1.46 

-6.4 

-  2  65.8 

17    5    5.9 

+  0    2.2 

-0.7825 

0.5491 

-0.1786 

-10 

-90 

k  Virginis 

6 

1.50 

6.3 

3  11.5 

8    9.6 

+  2  59.9 

-1.0549 

0.5484 

0.1771 

-29 

-90 

B  Virginis 

41 

1.59 

6i2 

4  55.6 

13    3.6 

+  7  44.5 

-0.0964 

0.5471 

0.1745 

+28 

-40 

I*  Virginis 

6 

1.73 

5.2 

5  39.8 

23  37.3 

-  6    2.1 

-i.i:m2 

0.5453 

0.1679 

-37 

.-50 

81  Virginis 

51 

1.79 

5.6 

7  17.3 

18    2  18.8 

-  3  25.8 

+0.1378 

0.5449 

0.1662 

+41 

-27 

m  Virginis 
B.  AC.  4647 

51 

+1.83 

-6.5 

-8    7.5 

4  15.0 

-  1  33.3 

+0.7039 

0.5445 

-0.1648 

+82 

+  5 

6 

+1.89 

-4.6 

-7  29.6 

10  43.2 

+  4  42.6 

-1.0174 

0.5436 

-0.1596 

-28 

-90 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

JULY. 

Thb  Stab's 

AT  CONJUNCTIOK  IN  R.  A. 

Limiting 
Parallels. 

Vame. 

Mag. 

KeiVuR  from 
1885.0. 

Appareut 
OeelTiisUoii. 

WaahiD^tou 
Mean  Time. 

Hanr  Angle 

T 

x' 

y' 

N. 

o 

+66 
-25 
+  1 
+54 
+33 

6. 

o 

-  6 
-90 
-72 
-14 
-33 

Aa 

■AB 

W.  xiii.  825 

94  Virginia 

95  Virginia 

96  Virginia 
K  Virginia 

6 
6 
6 

64 

41 

+L93 
l.!)6 
1.97 
2.01 
2.03 

-  5.1 
4.2 
4.4 
4.6 
4.3 

-  8  59.7 
8  20.6 

8  45.9 

9  47.5 
9  44.5 

d     h      m 

18  1 1     5.7 

16  11.1 

16  23.3 

17  29.1 
19  22.2 

h      m 
+  5    4.5 
+10    0.2 
+10  11.9 
+  11   15.7 
-10  54.8 

+0.5222 
-0.9725 
-0.5540 
+0.3744 
+0.0321 

0.54:J6 
0.54.tt 
0.5430 
0.54.S0 
0.5429 

-0.1595 
0.1551 
0.1546 
0.1537 
0.1525 

2  Libra 
^«  Libraj 
0*  LibroB 
y  Libroe 
ff  Libra 

6 

6 

6 

4i 

6 

+2.  II 
2.30 
2.52 
2.57 
2.64 

-  4.2 
2.0 
1.1 

-  O.I 
+  0.4 

-n  11.4 

11  25.8 
14  43.4 

14  24.3 

15  18.4 

19    0  27.7 
15  30.3 

^20    5  22.2 
11  26.0 
15  34.2 

-  5  58.9 
+  8  35.3 

-  1  59.1 
+  3  53.3 
+  7  53.6 

+0.8230 
-1.0240 
+0.8285 
-0.1982 
+0.3497 

0.5428 
0.5425 
0.5426 
0.5433 
0.5438 

-0.1472 
0.1318 
0.1162 
0.1081 
0.1031 

+79 
-31 
+76 
+16 

+47 

+12 

-90 

+i:' 

-46 
-15 

e  Libra 
49  Libra 

^  Ophiuchi 
24  Scorpii 
29  Ophiuchi 

44 

6 

5 

5 

6 

+2.71 
2.74 

2.88 
2.94 
3.06 

+  0.7 
1.2 
3.6 
4.2 
5.4 

-16  23.5 
16  11.6 

16  21.5 

17  31.0 

18  42.7 

20  15.9 
23  27.5 

«1  14  18.7 
19  18.8 

2a    5     3.2 

-11  33.5 

-  8  28.0 
+  5  55.0 
+10  45.5 

-  3  48.7 

+1.0673 
+0.5462 
-0.4972 
+U.4354 
+1.1951 

0.5440 
0.5441 
0.5454 
0.5457 
0.5465 

-0.0973 
0.0926 
0.0725 
0.0652 
0.0506 

+74 
+60 
-  5 
+49 
+72 

+32 

-4i 
-68; 

B.A.C.6060 
B.  A.C.6294 

pi  Sagittarii 
p^  Sagittarii 
e^  Sagittarii 

6 

6 

4 

54 

6 

+3.23 
3.29 
3.32 
3.33 

3.30 

+  9.6 
12.3 
15.7 
15.7 
16.9 

.18  46.6 
18  28.7 
18    3.5 
18  30.9 
16  33.0 

as    7    2.4 

24    0     8.7 

i»5    0  28.0 

0  32.0 

9  46.5 

-  2  39.3 
-10    5.7 
-10  32.8 
-10  28.9 

-  1  31.9 

+0.4772 
+0.1945 
+0.5763 
+1.0857 
-0.5426 

0.5476 
0.5478 
0.54.57 
0.5457 
0.5445 

-0.0107 

+0.0159 

0.0534 

0.0535 

0.0667 

+47 

+28 
+59 
+72 

-  8 

-  *^; 

+34 
-73 

a«  Sagittarii 
g  Sagittarii 
5  Capricorni 
B.A.C.7063 
B.  A.  C.  7087 

5 

54 
3 
6 
6 

+3.29 
3.28 
3.24 
3.23 
3.21 

+17.1 
17.8 
19.0 
19.4 
19.5 

-16  23.2 
15  47.4 

15    8.2 
15  26.0 
14    6.7 

10  39.4 
18  13.8 
26    5  35.4 
10  34.2 
12    8.0 

-  0  40.6 
+  6  39.5 

-  6  20.0 

-  1  30.5 
+  0    0.4 

-0.6668 
-0.7736 
-0.5196 
+0.2919 
-1.0141 

0.5444 
0.5437 
0.5417 
0.5409 
0.5407 

+0.0680 
0.0783 
0.0939 
0.1001 
0.1018 

-15 
-20 
-  4 
+43 
-34 

-87 
-90 
-70 

-18 
-90 

T*  Capricorni 
r^  Capricorni 
Lalande  40522 

8  Aquarii 

9  Aquarii 

54 

5 

6 

6 

6 

+3.23 
3.22 
3.18 
3,16 
3.17 

+  19.5 
19.6 
20.4 
20.4 
20.5 

-15  32.4 
15  21.1 
14  55.3 
13  29.4 
13  58.3 

13  40.5 

14  38.1 
27    0  19.9 

0  57.4 

1  33.5 

+  1  30.0 
+  2  25.8 
+11  49.7 
-11  33.9 
-10  59.0 

+0.7258 
+0.6186 
+liil37 
-0.2951 
+0.3061 

0.5404 
0.5400 
0.5389 
0.5:W6 
0.5383 

+0.1040 
0.1052 
0.1162 
0.1171 
0.1180 

+75 
+67 
+75 
+11 
+46 

+  7 
0 
+47 
-63 
-17 

18  Aquarii 
X  Capricorni 

B.  A.  C.  7620 
0  Aquarii 

B.  A.  C.  7774 

6 

54 

6 

44 
6 

+3.11 
3.06 
3.04 
2.96 
2.96 

+21.1 
21.3 
21.2 
20.9 
21.2 

-13  21.8 
11  53.3 
10  50.7 

8  21.0 

9  36.4 

13    7.9 

2S    0  26.1 

4    2.0 

15  51.5 

15  52.7 

+  0  14.2 
+11   11.9 
-  9  18.7 
+  2    9.4 
+  2  10.5 

+1.0708 
+0.9765 
+0.3412 
-0  6365 
+0.7444 

0.5365 
0.5348 
0.5345 
0.5331 
0.5331 

+0.1301 
0.1402 
0.1442 
0.1537 
0.1537 

+77 
+78 
+51 
-  3 
+79 

+31 
+23 
-16 
-81 
+  7 

p  Aquarii 

Lalande  43974 
67  Aquarii 

B.  A.C.8094 
]1  Piacium 

54 
6 
6 
54 

64 

+2.95 
2.91 
2.86 
2.77 
2.72 

+21.0 
20.7 
20.8 
19.6 
18.8 

-  8  23.5 
7    8.0 
7  33.6 
4    7.0 

-  2  25.0 

17  34.7 
23  14.3 

29  5  20.1 
21  52.0 

30  4  56.4 

+  3  49.5 
+  9  19.0 

-  8  46.3 
+  7  15.9 

-  9  52,4 

-0.3255 
-0.7991 
+0.6304 
-0.3643 
-0.9924 

0J>329 
0.5325 
0.5322 
0.5319 
0.5322 

+0.1550 
0  1.^89 
0.1626 
0.1708 
0.1732 

+14 
-13 
+76 
+14 
-24 

-54 
-90 
0 
-57 
-90 

1  44  Piacium 

B.  AC.  237 

6 

64 

+2.53 
+2.43 

+15.7 
+14.2 

+  1   18.5 
+  2  45.9 

ai    9  12.0 
22    3.0 

-  6  28.0 
+  5  59.2 

-0.0340 
+0.6717 

0.5363 
0.5396 

+0.1770 
+0.1754 

+:« 

+84 

-36' 
♦3. 

AUGUST. 

73  Piacium 

!  77  Piacium 

e  Pidcium 

88  Piacium 

B.A.C.410 

64 

6 

54 

6 

6 

+2.40 
2.38 
2.38 
2.37 
2.33 

+12.7 
12.9 
12.5 
11.8 
11.2 

+  5    2.5 

4  18.0 

5  2.7 

6  23.5 

6  48.8 

1    4  41.6 

5  9.6 

6  24.8 
9  28.1 

13  26.6 

-11  34.8 
-11     7.6 

-  9  54.8 

-  6  57.3 

-  3    6.3 

-0.5919 
+0.2781 
-0.2957 
-1.1965 
-0.9596 

0.5421 
0.5423 
0.5428 
0.5438 
0.5455 

+0.1737 
0.1736 
0.1732 
0.1720 
0.1704 

+  2 
+51 
+18 
-41 
-21 

-74 
-19 
-51 

-84 
-84 

96  Piacium 

/I  Piacium 

0  Piacium 

(  Arietia 

B.  AC.  755 

64 

5 
6 

+2.:i0 
2.27 
2.27 
2.09 
2.08 

+10.9 
11.2 
9.3 
6.3 
6.3 

+  6  42.2 

5  33.1 

8  34.9 

10    5.4 

10    2.8 

16  23.3 

16  55.3 

2    0    9.4 

18  29.3 

19  32.7 

-  0  15.3 
+  0  15.7 
+  7  15.9 
+  0  59.5 
+  1  51.1 

-0.3417 
+0.9647 
-1.0228 
+0.3074 
+0.4878 

0.5465 
0..')465 
0.5499 
0.5597 
0.5597 

+0.1688 
0.1689 
0.1651 
0.1515 
0.1510 

+16 
+90 
-26 
+53 
+76 

-54 
+23 
-82 
-14 
-  4 

31  Arietia 
3d  Arietia 

54 
5 

+2.07 
+2.04 

+  5.0 
+  4.4 

+11  57.1 

+11  57.8 

23  49.3 
3    3  34.8 

+  6    8.7 
+  9  46.4 

-0.8329 

-0.2988 

0.5626 
0.5649 

+0.1465 
+0.1427 

-13 
+18 

-78 
-47 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

AUGUST. 

Thb  STAB'a 

AT  COXJUNCnOH  IK  R.  A. 

Limiting 
Parallels. 

Name. 

Mag. 

Red'na  from 
1885  0. 

Apparent 
D«cUnaaoQ. 

Washington 
Mean  Time. 

HonrAngle 
H 

Y 

X' 

y' 

N. 

8. 

Aa 

Ad 

Lalande  5725 
B.A.C.1272 

48  Tauri 
y  Tauri 
<5«  Tauri 

6 
6 
6 
4 
4 

♦L94 
1.69 
1.62 
1.61 
1.62 

+2^.8 

-2.4 

2.2 

2.4 

3.2 

+1^  44i) 
17     1.9 
15    6.7 
15  20.9 
17  16.2 

d     h     m 

3  13    5.4 

4  15  19.4 
18  34.2 

20  13.4 

21  28.6 

h     m 

-  5    2.8 

-  3  45.7 

-  0  :<8.3 
+  0  57.2 
+  2    9.6 

+0.1976 
-1.1682 
+1.0802 
+0.9863 
-0.8521 

0.5706 
0.5870 
0.5893 
0.5902 
0.5913 

+0.1325 
0.0957 
0.08f)7 
0.0875 
0.0849 

o 

+46 
-42 
+JM) 
+90 
-15 

-18 
-73 
+41 
+35 

-7:} 

63  Tauri 
d*  Tauri 
rfs  Tauri 

70  Tauri 

71  Tauri 

6 

5i 

5 

6i 

6 

+1.61 
1.62 
1.62 
1.58 
1.56 

-3.0 
3.1 
3.4 

2.8 
2.8 

+16  30.4 
17  10.5 
17  39.8 
15  40.6 
15  21.4 

21  41.4 

21  57.4 

22  35.2 
22  36.5 
22  54.6 

+  2  21.9 
+  2  37.2 
+  3  13.8 
+  3  14.9 
+  3  32.3 

-0.0624 
-0.7153 
-1.1569 
+0.8551 
+1.2036 

0.5913 
0,5915 
0.5920 
0.5920 
0.5920 

+0.0845 
0.0842 
0.0828 
0.0828 
0.0826 

+31 
-6 
-41 
+90 
+90 

-27 

-7:< 

-73 
+26 
455 

75  Tauri 

(?» Tauri 

(^  Tauri 

B.A.C.  1391 
81  Tauri 

6 

4 
4 
5 

+1.57 
1.56 
1.56 
1.55 
1.54 

-3.1 

3.0 
2.9 
3.1 
3.0 

+16    6.0 
15  42.3 
15  36.9 
15  56.5 
15  26.4 

23  45.5 

23  48.8 

23  51.2 

5    0  37.2 

0  40.0 

+  4  21.2 
+  4  24.5 
+  4  26.8 
+  5  10.9 
+  5  13.7 

+0.5207 
+0.9251 
+1.0195 
+0.7513 
+1.2615 

0.5i)25 
0.5925 
0.5J)25 
0.592i) 
0.5932 

+0.0809 
0.0809 
0.0809 
0.0793 
0.0793 

^70 
+J)0 
+90 
+90 
+90 

+  6 
+31 
+38 
+19 
+65 

85  Tauri 
a  Tauri 

B.A.C.  1526 
m  Tauri 
111  Tauri 

6 

1 

5i 
5i 
54 

+1.54 
1.53 
1.43 
1.40 
1.30 

-3.1 
3.5 

4.8 
5.7 
6iJ 

+15  36.1 
16  16.6 

16  58.2 
18  29.3 

17  16.5 

1  9.4 

2  47.8 
11  25.7 
15  23.3 
22    7.9 

+  5  41.9 
+  7  16.6 

-  8  25.6 

-  4  37.2 
+  1  61.5 

+1.1368 
+0.5807 
+0.4638 
-0.8408 
+0.6781 

0.5932 
0.5943 
0.5<)93 
0.6013 
0.6040 

+0.0788 
0.0756 
0.0591 
0.0515 
0.0385 

+90 
+76 
+66 
-15 
+90 

+48 
+10 
+  5 
-72 
+19 

115  Tauri 
117  Tauri 

119  Tauri 
B.A.C.  1728 

120  Tauri 

6 

6i 

5 

6 

6. 

+1.30 
1.28 
1.28 
1.26 
1.27 

-6.5 
6.3 
6.9 
6.5 
6.9 

+17  51.7 

17  8.5 

18  30.3 
16  58.1 
18  27.4 

2:^  12.6 

23  33.7 

«    1   10.6 

1   13.0 

1  41.6 

+  2  53.6 
+  3  13.8 
+  4  46.8 
+  4  49.1 
+  5  16.6 

+0.1333 
+0.8642 
-0.4442 
+1.0914 
-0.3792 

0.6046 
0.6a50 
0.6053 
0,6a53 
0.6057 

+0.0365 
0.0351 
0.032:? 
0.0323 
0.0308 

+43 

+90 
+  9 
+90 
+13 

-11 
+31 
-46 

+48 
-41 

122  Tauri 
127  Tauri 
130  Tauri 

71  Orionia 

26  Gttminorum 

6 

e>i 

6 
6 
5i 

+1.24 
1.24 

1.20 
1.09 
0.97 

-6.7 
7.4 
7.3 
8.6 
9.1 

+16  58.1 

18  55.4 
17  41.0 

19  11.5 
17  45.2 

3    6.1 

5  20.7 

7    7.9 

17  42.7 

7    4  18.9 

+  6  37.7 
+  8  46.9 
+10  29.8 
-3  20,9 
+  6  49,4 

+1.1471 
-0.7440 
+0.5279 
-0.8829 
+0.3855 

0.6064 
0.6071 
0.6081 
0.6115 
0.6132 

+0.0283 

0.0236 

+0.0198 

-0.0033 

0.0259 

+90 
-  9 
+71 

-18 
+59 

+54 
-71 
+12 
-71 
+  4 

X  Gttminorum 

W.  vii.  685 

68  Geminorum 

/  Geminorum 

4 

6 

54 

6 

+0.84 
0,79 
0.79 
0.78 

-9.5 
9.9 
9.7 
9.9 

+16  44.7 
17  19.7 

16  4.2 

17  55.9 

NEW 

17  59.4 

23  13.7 

23  566 

8    2    9.8 

MOON. 

-  4    3.6 
+  0  57.9 
+  I  39.0 
+  3  46.7 

+0.8143 
-0.0820 
+  1.1087 
-0.8804 

0.6141 
0.6137 
0.6135 
0.6134 

-0.0558 
0.0667 
0.0684 
0.0728 

f90 
+30 
+90 
-18 

+26 
-26 
+47 
-72 

c  Leonia 
80  Leonia 

r  Leonia 
89  Leonia 

54 

64 

5 
6 

+0.70 
0.78 
0.80 
0.81 

-7.4 
6,9 
7.0 
6.7 

'+  6  4.3.1 
4  2SI.3 
3  29.2 
3  41.9 

11  11  25.4 

22  19.8 

23  15.0 
ra   2    5.2 

+  9  53.8 
-  3  35.1 
.  2  41.8 
+  0    2.3 

-1.0561 
-0.8291 
+0.0101 
-0.7316 

0.5793 
0.5740 

o.57:w 

0.572:i 

-0.1817 
0.1855 
0.1858 
0.1864 

-28 
-12 
+35 
-6 

-84 
-86 
-34 

-85 

/3  Virginia 

Uranus 

13  Virpnia 

fj  Virginia 
38  Virginis 

34 

64 

+0.87 

0.JM) 
1.00 
1.17 

-6.3 

5.8 
5.6 
4.9 

+  2  24.7 
+  0  21.1 

-  0    9.0 
0     1.8 
2  55.8 

9  16.3 
17  49.2 

21  53.0 

22  26.8 
13  13  40.7 

+  6  58.4 

-  8  46.4 

-  4  51.0 

-  4  18.3 
+10  24.8 

-0.7754 
-0iWI9 
-0.5277 
-0.7563 
-0.5798 

0.5690 
0.5628 
0.5635 
0.56:53 
0.5581 

-0.1870 
0.1858 
0.1859 
0.1857 
0.1806 

-  9 
+19 
+  5 

-  8 
+  2 

-88 
-511 
-69, 
-90 

-74 1 

k  Virginis 
d  Virginia 
Z«  Virginis 
81  Virginis 
m  Virginia 

6 

44 
6 
54 
54 

+1.20 
1.27 
1.40 
1.44 
1.47 

-4.6 
4.5 
3.6 
4.0 
3.9 

-  3  11.5 

4  55.6 

5  39.8 

7  17.3 

8  7.5 

16  39.4 
21  25.1 
14    7  41.7 
10  18.9 
12  12.1 

-10  42.5 
-6    62 
+  3  50.1 
+  6  22.1 
+  8  11.6 

-0.8464 
+0.1021 
-0.9160 
+0.3420 
+0.9030 

0.5569 
0.55o6 
0..'>531 
0.5529 
0.5524 

-0.1792 
0.1764 
0.1700 
0.1682 
0.1668 

-14 
+39 
-20 
+63 
+82 

-90 
-29 
-JM) 
-16 
♦17 

B.A.C.4647 

W.xiii.825 

94  Virginia 

95  Virginia 

96  Virginis 

6 
6 
6 
6 
64 

+1.52 
1.56 
1.60 
1.61 
1.65 

-3.1 
3.5 
2.7 

2.8 
3.0 

-  7  29.6 
8  59.7 
8  20.5 

8  45.8 

9  47.5 

18  30.4 

18  52.4 

2:)  50.3 

15    0    2.4 

1     6.6 

-  9  42.4 

-  9  21.1 

-  4  328 

-  4  21.2 

-  3  19.1 

-0.7945 
+0.7264 
-0.7534 
-0.3:198 
+0.5795 

0.5511 
0  5511 
0.5503 
0.5500 
0.5499 

-0.1613 
0.1613 
0.1569 
0.1569 
0.1560 

-13 
+81 
-11 
+13 
+70 

-JH) 
+  6 
-90 
-55 
_  2 

K  Virginia 
2  Librn 

44 
_6 

+1.66 
+1.75^ 

-2.7 
-2.5 

-  9  44.4 
-11   11.3 

2  57.0 
7  55.7 

-  I  32.3 
+  3  16  7 

+0.2399 
+1.0245 

0.5498 
0.5491 

-0.1542 
-0.14J)2 

+46 

+21 
-27^ 

28 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

AUGUST. 

The  STAii's 

At  Conjunction  in  B.  A. 

Limiting 
Parallels. 

ITame. 

ICag. 

Red'iiB  from 
1885.0. 

Apparent 
Deelinaiioa. 

Washington 
Mean  Time. 

Hoar  Angle 
H 

Y 

af 

V' 

N. 

S. 

^ 

^a 

fi  Libra 
fi  Libras 
y  Libre 
11  Librai 
S  Libra 

6 
6 

6 
4^ 

+1*91 
2.13 
2.19 
2.25 
2.33 

-0.7 

+  0.1 

1.1 

1.4 

1.7 

-1  f  2,<8 
14  43.4 

14  24.3 

15  18.4 

16  23.5 

d     h      m 
la  22  39.9 

16  12  17.8 
18.16.6 
22  21.7 

17  2  59.9 

h     m 

-  6  27.5 
+  6  44.2 
-11  28.5 

-  7  31.2 

-  3    2,0 

-0.8031 
+1.0285 
+0.0072 
+0.5476 
+1.2589 

0.5474 
0.5467 
0.5467 
0.5467 
0.5466 

-0.1334 
0.1174 
0.109J) 
0.1046 
0.0982 

o 

-16 
+76 
+27 
+61 
+74 

-9§ 
+28 
-34 
-  4 
+56 

49  Libra 
^  Ophiuchi 

24  Scorpii 

B.A.C.6060 
B.A.C.6294 

6 
5 
5 
6 
6 

+2.37 
2.54 
2.62 
2.98 
3.10 

+  2.2 

4.4 

4.7 

9.7 

12.4 

-16  11.6 

16  21.5 

17  31.0 

18  46.6 
18  28.7 

6    9.6 
20  53.1 

18  1  51.4 

19  13  29.4 
30    6  36.3 

+  0     1.7 

-  9  43.1 

-  4  54.4 
+  '5  :i5.3 

-  1  50.6 

+0.7420 
-0.3083 
+0.6160 
+0.6*216 
+0.3216 

0.5466 
0.5464 
0.5465 
0.5466 
0.5464 

-0.0940 

0.0730 

0.0658 

-0.0113 

+0.0152 

+74 
+  6 
+63 
+59 
+36 

+  8 
-54 
+  1 
+  1 
-16' 

pi  S^agittarii 
f^  Sagittarii 
e'  Sagittarii 
«s  Sagittarii 
g  Sagittarii 

4 

54 
6 
5 
5i 

+3.24 
3.25 
3.25 
3.26 
3iJ7 

+15.6 
15.5 
17.1 
17.2 
18.3 

-18    3.5 
18  30.9 
16  33.0 
16  2:^2 
16  47.4 

ai    6  57.2 
7     1.3 

16  15.9 

17  8.8 

aa  0  42.9 

-  2  16.0 

-  2  12.0 
+  6  45.1 
+  7  36.4 

-  9    3.8 

+0.6696 
+1.1800 
-0.4604 
-0.5825 
-0.7003 

0.5446 
0.5446 
0.5441 
0.5440 
0.5432 

+0.0516 
0.0516 
0.0649 
0.0662 
0.0771 

+67 
+72 
-  3 
-10 
-16 

+  4 
+45 1 
-65; 
.761 
-90 

3  Capricorni 
B.A.C.7063 
B.  A.  C.  7087 
rJ  Capricorni 
T«  Capricorni 

3 
6 
6 

+3.28 
3.31 
3.30 
3.30 
3.30 

+19.5 
19.9 
20.3 
20.1 
20.3 

-15    8.2 
15  26.0 

14  6.7 

15  32.3 
15  21.0 

12    3.7 

17  1.8 

18  35.3 

20  7.6 

21  6.1 

+  1  55.7 
+  6  44.5 
+  S  15.2 
+  9  44.5 
+10  40.3 

-0.4631 
+0.3393 
-0.9679 
+0.7667 
+0.6559 

0.5419 
0.5413 
0.5411 
0.5409 
0.5407 

+0.0921 
0.0985 
0.1009 
0.1023 
0.1035 

0 
+46 
-31 
+75 
+71 

-65 
-15 
-90 
+10 
+  3 

Lalande  40522 

8  Aquarii 

9  Aquarii 
18  Aquarii 

A  Capricorni 

6 
6 
6 
6 
54 

+3.32 
3.31 
3.32 
3.31 
3.30 

+21.2 
21.3 
21.2 
21.9 
22.6 

-14  55.2 
13  29.3 
13  58.2 
13  21.8 
11  53.3 

93  6  44.6 
7  22.1 

7  58.0 
19  28.6 

94  6  42.4 

-  3  58.1 

-  3  21.6 

-  2  47.0 
+  8  22.4 

-  4  44.4 

+1.2382 
-0.2686 
+0.3329 
+  1.0772 
+0.J)665 

0.5399 
0.5399 
0.5396 
0.5383 
0.5376 

+0.1153 
0.1157 
0.1166 
0.1293 
0.1404 

+75 
+13 

+47 
+77 
+78 

+50 
-51 
-16 
+32 
+22 

B.A.C.7620 
6  Aquarii 

B.  A.  C.  7774 
p  Aquarii 

Lalande  43974 

6 

44 

6 

54 

6 

+3.29 
3.27 
3.27 
3.27 
3.25 

+22.8 
23.0 
23.0 
23.0 
23.0 

-10  50.7 

8  20.9 

9  36.4 
8  23.4 
7    7.9 

10  16.7 
22    0.2 

22  1.4 

23  42.5 
as    5  19.0 

-  1  16.6 
+10    5.6 
+10    6.7 
+11  44.7 

-  6  48.9 

+0.3293 
-0.6655 
+0.7129 
-0.3572 
-0.8551 

0.5370 
0.5363 
0.5363 
0.5362 
0.5357 

+0.1434 
0.1531 
0.1531 
0.1545 
0.1583 

+50 
-  5 
+81 
+12 
-16 

-16 

-84 
+  6 
-66 
-90 

67  Aquarii 

B.A.C.8094 
11  Piscium 
14  Piscium 
44  Piscium 

6 

6 
6 

+3.24 
3.21 
3.19 
3.18 
3.10 

+23.0 
22.4 
21.9 
21.7 
19.3 

-  7  33.5 
4    6.9 
2  24.9 

-  1  52.5 
+  1  18.5 

11  21.2 

ae  3  43.0 

10  43.2 

13    4.9 

a7  14  43.6 

-  0  57.7 

-  9    5.6 

-  2  18.2 

-  0    0.8 
+  0  50.8 

+0.5812 
-0.4337 
-1.0693 
-1.2414 
-0.1393 

0..5356 
0.5358 
0.5362 
0.5362 
0.5373 

+0.1622 
0.1708 
0.1733 
0.1740 
0.1772 

+72 

+10 
-30 
-47 
+27 

-  2 
-62 
-90 
-90 
-43 

B.A.C.237 
73  Piscium 
77  Piscium 
e  Piscium 

B.A.C.410 

64 

64 

6 

54 

6 

+3.04 
3.03 
3.02 
3.02 
3.01 

+17.9 
16.6 
16.8 
16.4 
15.2 

+  2  46.0 
5    2.6 

4  18.1 

5  2.8 

6  48.9 

as    3  29.9 
10    7.1 

10  34.9 

11  49.9 
18  51.0 

-10  46.6 

-  4  21.9 

-  3  54.9 

-  2  42.3 
+  4    5.4 

+0.5564 
-0.7127 
+0.1543 
-0.4200 
-1.0882 

0.5425 
0.5440 
0.5445 
0.5448 
0.5469 

+0.1755 
0.1738 
0.1734 
0.1731 
0.1703 

+72 
-  5 
+43 
+11 
-31 

-  3 
-85 
-25 

-60 
-84 

96  Piscium 
11  Piscium 
0  Piscium 
f  Ceti 
\  Arietis 

64 

5 

44 

44 

54 

+2.97 
2.95 
2.96 
2.87 
2.85 

+14.8 
15.1 
13.4 
11.6 
10.3 

+  6  42.2 
5  33.2 

8  34.9 

8  18.6 

10    5.5 

21  47.6 

22  19.5 
ao    5  34.0 

18  32.9 
30    0    0.0 

+  6  56.4 
+  7  27.3 
-  9  32.2 
+  3     1.2 
+  8  17.5 

-0.4712 
+0.8362 
-1.1577 
+1.2078 
+0.1729 

0.5478 
0.5490 
0.6508 
0.5560 
0.5581 

+0.1688 
0.1687 
0.1645 
0.1552 
0.1509 

+  9 
+90 
-38 
+90 
+45 

-63 
+14 
-82 
+46 
-21 

B.  AC.  755 

31  Arietis 

B.A.C.830 
38  Arietis 

Lalande  5725 

6 

54 
6 
5 
6 

+2.84 
2.84 
2.78 
2.80 

+2.73 

+10.2 
8.9 
9.0 
8.3 

+  6.5 

+10    2.9 
11  57.1 

10  15.1 

11  57.8 
+12  45.0 

0  53.6 
5  22.9 

8  5.3 

9  11.0 
18  49.2 

+  9    9.4 
-10  30.4 

-  7  53.4 

-  6  50.0 
+  2  28.4 

+0.3526 
-0.9759 
+1.1923 
-0.4403 
+0.0606 

0.5586 
0.5603 
0.5618 
0.5623 
0.5666 

+0.1501 
0.1461 
0.1433 
0.1421 

+0.1313 

+56 
-23 
+90 
+10 
+38 

-11 
-78 
+46 
-57 
-25 

SEPTEMBER.                                                                               | 

48  Tnuri 
y  Tauri 
d»  Tauri 

6 
4 
4 

+2.44 
2.43 
2.44 

+  0.6 
+  0.4 
-  0.5 

+15    6.7 
15  20.9 
17  16.3 

1    0  54.4 

2  36.0 

3  53.4 

+  7  29.4 
+  9    7.3 
+10  21.9 

+0.9616 
+0.8686 
-0.9961 

0.5821 
0.5829 
0.5835 

+0.0892 
0.0862 
0.0842 

+90 
+90 
-26 

+32 
+26 
-73 

63  Tauri 
da  Tauri 

6 

+2.43 
+2.43 

-  0.3 

-  0.5 

+16  30.5 
+17  10.6 

4    6.5 
4  22.8 

+10  34.4 
+10  50.2 

-0.1948 
-0.8559 

0.5835 
0.5839 

+0.0841 
+0.0827 

+23 
-16 

-35 
-73 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

SEPTEMBER. 

Thb  STAB*8 

At  CONJUNCnON  IN  R.  A. 

Limiting 
Parallel?. 

Name. 

Mag. 

Bttl'Df 

188 

1  from 
5.0. 

▲ppareot 

Washington 
MeanT&ie. 

Hour  Angle 
H 

r 

«' 

y' 

N. 

8. 

70  Tauri 

6i 

+2.40 

-0.1 

+15  40.6 

d     h      m 
1    5    3.1 

h     m 
+11  29.0 

+0.7:^60 

0J>839 

+0.0823 

+98 

+l8 

71  Tauri 

6 

2.38 

0.1 

15  21.4 

5  21.7 

+11  46.9 

+1.0897 

0.5841 

0.0821 

+90 

+43 

75  Tuuri 

6 

2.39 

0.5 

16    6.1 

•       6  13.9 

-11  22.8 

+0.3960 

0.5845 

0,0806 

460 

-  1 

e^  Tauri 

4 

2.38 

0.4 

15  42.4 

6  17.3 

-11  19.5 

+0.8058 

0.5845 

0.0804 

+90 

+23 

^  Tauri 

4 

2.38 

0.4 

15  36.9 

6  19.8 

-11  17.1 

+0.9030 

0.5846 

0.0804 

+90 

+29 

80  Tauri 

6i 

+2.36 

-  0.4 

+15  23.1 

6  57.2 

-10  41.1 

+1.1880 

0.5848 

+0.0790 

+90 

+54 

B.A.C.1391 

5 

2.37 

0.6 

15  56.6 

7    7.0 

-10  31.7 

+0.6296 

0.5848 

0.0790 

+82 

+12 

81  Tauri 

61 

2.36 

0.4 

15  26.5 

7  10.0 

-10  28.8 

+1.1466 

0.5848 

0.0788 

+90 

+49 

85  Tauri 

6 

2.36 

0.6 

15  36.2 

7  40.0 

-  9  59.9 

+1.0205 

0.5855 

0.0776 

+90 

+38 

a  Tauri 

1 

2.35 

1.1 

16  16.7 

9  21.3 

-8  22.4 

+0.4586 

0.5857 

0.0754 

+65 

+  3 

<T»  Tauri 

5 

+2-31 

-  1.1 

+15  34.3 

10  43.0 

-  7    3.7 

+1,2814 

0.5870 

+0.0724 

+90' 

+72 

<y«  Tauri 

5 

2.31 

1.1 

15  41.3 

10  45.7 

-  7    1.1 

+1.1655 

0.5870 

0.0724 

+90 

+52 

B.  A.  C.  1536 

5i 

2.24 

2.8 

16  58.3 

18  14,3 

+  0  10.6 

+0.3432 

0.5901 

0.0595 

+56 

-  2 

m  Tauri 

5i 

2.21 

4.0 

18  29.3 

22  19.1 

+  4    6.2 

-0.9736 

0.5917 

0.0519 

-25 

-72 

111  Tauri 

54 

2.10 

4.5 

17  16.5 

9    5  16.5 

+10  47.6 

+0.5701 

0.5946 

0.0386 

+75 

+13 

115  Tauri 

6 

+2.10 

-  4.8 

+17  51.7 

6  23.3 

+11  51.9 

+0.0169 

0.5951 

+0.0357 

+35 

-18 

117  Tauri 

6i 

2.07 

4.7 

17    8.5 

6  45.1 

-11  47.2 

+0.7607 

0.5953 

o.o:)53 

+90 

+24 

119  Tauri 

5 

2.08 

5.4 

18  30.3 

8  25.1 

-10  11.0 

-0.5658 

0.5958 

0.0318 

+  2 

-55 

B.  A.  C.  1728 

6 

2m 

4.9 

16  58.1 

8  27.6 

-10    8.6 

+0.9915 

0.5!)58 

0.0318 

+90 

+40 

120  Tauri 

6 

2,07 

5.5 

18  27  4 

8  67.2 

-  9  40.1 

-0.4999 

0,5961 

0.031 1 

+  6 

-60 

122  Tauri 

6 

+2.03 

-55 

+16  58.1 

10  24.4 

-  8  16,3 

+1.0515 

0.5965 

+0.0277 

+90 

+45 

127  Tauri 

6i 

2.02 

6.1 

18  55.4 

12  43.5 

-6    2.6 

-0.8688 

0.5971 

0.0235 

-17 

-71 

130  Tauri 

6 

1.97 

6.1 

17  41.0 

14  34.3 

-  4  16.1 

+0.4265 

0.5980 

+0.0197 

+63 

+  6 

71  Orionis 

6 

1.83 

7.9 

19  11.5 

3    1  30.7 

+  6  14.8 

-0.9991 

0.6008 

-0.0027 

-27 

-71 

23  Geminorum 

61 

1.69 

8.0 

16  53.4 

9  58.2 

-  9  37.6 

+1.2224 

0.6025 

0.0198 

+90 

+64 

26  Geminorum 

51 

+1.68 

-8.5 

+17  45.3 

12  28.8 

-  7  12.9 

+0.2961 

0.6027 

-0.0253 

+53 

-  1 

51  Geminorum 

51 

1.49 

9.2 

16  21.0 

4    0  45.3 

+  4  34.6 

+1.2374 

0.6036 

0.0504 

+90 

+63 

X  Geminorum 

4 

1.47 

9.5 

16  44.7 

2  37.1 

+  6  22.0 

+0.7449 

0.6036 

0.0542 

+90 

+22 

W.vii.685 

6 

1.39 

10.0 

17  19.7 

8     1.7 

+11  33.8 

-0.1581 

0.6035 

0.0647 

+25 

-30 

68  .Geminorum 

51 

1.37 

9.8 

16    4.2 

8  46.0 

-11  43.7 

+1.0483 

0.60:)5 

0.0664 

+90 

+42 

/  Geminorum 

6 

+1.37 

-10.4 

+17  55.9 

11     3.4 

-  9  31.7 

-0.9663 

0.6032 

-0.0707 

-24 

-72 

1  Cancri 

6 

1.27 

10.2 

16    5.6 

18    2.2 

-  2  49.4 

+0.3256 

0.6029 

0.0842 

+55 

-  5 

5  Cancri 

61 

li26 

10.5 

16  46.1 

19  49.0 

-  1    6.8 

-0.5016 

0.6025 

0.0877 

+  6 

-55 

29  Cancri 

6 

1.12 

10.3 

14  35.2 

A    6  40.1 

+  9  18.8 

+0.6137 

0.6005 

0.1073 

+79 

+  9 

f  Leonis 

51 

0.90 

9.9 

11  48.3 

6    8  22.1 

+10     1.5 

+0.0945 

0.5933 

0,1468 

+40 

-24 

0  Leon  18 

31 

+0.88 

-9.7 

+10  24.7 

12  11.0 

-10  18.2 

+0.9139 

0.5920 

-0.1513 

+00 

+23 

Mkrcurt 

+  7    6.6 

NEW 

7  10  11.6 
MOON. 

+10  53.3 

+0.6198 

0.5878 

0.1781 

+79 

+  2 

ri  Virginia 

31 

0.87 

5.0 

-  0    1.8 

9    8  33.3 

+  7  36.3 

-0.7004 

0.5680 

0.1865 

-  5 

-88 

38  Virginia 

6 

+0.97 

-4.0 

-  2  55.8 

23  33.6 

-  1  54.2 

-0.5130 

0.5640 

-0.1818 

+  6 

-68 

k  Virginia 

6 

0.99 

3.6 

3  11.5 

10    2  29.2 

+  0  55.3 

-0.7743 

0.5635 

0.1804 

-10 

-90 

B  Virginia 

41 

1.03 

3.5 

4  55.6 

7    9.8 

+  5  26.5 

+0.1700 

0.5626 

.0.1782 

+44 

-25 

Z«  Virginia 

6 

1.11 

2.6 

5  39.7 

17  14,4 

-  8  49.2 

-0.8347 

0.5604 

0.1718 

-14 

-90 

81  Virginia 

51 

1.16 

2.5 

7  \7J2 

19  48.3 

-  6  20,5 

+0.4135 

0.5598 

0.1697 

+58 

-12 

m  Virginia 

51 

+1.18 

-  2.5 

-8    7,4 

21  39.2 

-  4  33.3 

+0.9701 

0.551J5 

-0.1683 

+82 

+22 

B.  A.C.4647 

6 

1.22 

1.6 

7  29,5 

11    3  49.6 

+  1  24.8 

-0.7112 

0.5582 

0.1633 

-  7 

-90 

W.  xiii.  825 

6 

1.24 

1.9 

8  59.6 

4  11.0 

+  1  45.5 

+0.7986 

0.5582 

0.1632 

+81 

+11 

94  Virginia 

6 

1.27 

1.3 

8  20.5 

9    2.5 

+  6  27.3 

-0.6647 

0.5575 

0.1589 

-  5 

-84 

95  Virginia 

6 

li» 

1.4 

8  45.8 

9  14.4 

+  6  38.8 

-0.2547 

0.5575 

0.1586 

+18 

-50 

96  Virginia 

61 

+1.31 

-  1.5 

-  9  47.4 

10  17.1 

+  7  39.4 

+0.6563 

0.5573 

-0.1577 

+77 

+  2 

K  Virginia 

41 

1.31 

1.2 

9  44.4 

12    5.1 

+  9  23.8 

+0.3216 

0.5571 

0.1559 

+51 

-17 

2  Libra 

6 

1.37 

-  1.0 

11   11.3 

16  57.2 

-  9  53.8 

+1.0972 

0.5564 

0.1509 

+79 

+;j3 

^i  Libras 

6 

1.51 

+  0.6 

11  25.8 

la    7  22.1 

+  4    2.6 

-0.7091 

0.5547 

0.1353 

-10 

-90 

o'  Libras 

6 

1.70 

1.3 

14  43.4 

20  42.6 

-  7    3.2 

+1.1082 

0.5534 

0.1185 

+76 

+35 

y  LibriB 
ri  Libras 

41 

+1.75 

+  2.3 

-14  24.3 

13    2  34.3 

-  1  22.9 

+0.0965 

0.5530 

-0.1107 

+32 

-29 

6 

+1.81 

+  2.6 

-15  18.4 

6  34.6 

+  2  29.5 

+0.6342 

0.5525 

-0.10521+69 

+  2 
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ELEMENTS  FOR  THE  PREDICTION  OF  0CCULTATI0N8. 

SEPTEMBER. 

The  Star's 

At  Conjuxctiom  m  R.  A. 

Limiting 
Parallels. 

Naiim. 

Mag. 

Iled'na  from 
1885.0. 

Apparent 
Dt)OliQaUou. 

Washingtoo 
Mean  iTiue^ 

Hoar  Angle 
H 

Y 

a/ 

V' 

N. 

+74 
+11 
+71 
+68 
-53 

S. 

+i5 

-47 

+  6 
+  6 
-90 

&a    i     Ad 

49  Libre 
^  Ophiuchi 

ii4  Scorpii 

B.  A.C. 6060 
6  Sagittarii 

6 
5 
5 
6 
6 

+1*90 
2.06 
2.13 
2.52 
2.51 

+  3.3 

5.3 

5.5 

9.7 

10.8 

-16  11.5 

16  21.5 

17  31.0 

18  46.6 
17    8.8 

d     h     m 

13  14  14.0 

14  4  43.1 
a  37.0 

15  20  54.2 
23  33.5 

h     m 
+  9  53.9 

-  0     5.4 
+  4  38.9 

-  9  12.3 

-  6  38.1 

+0.8218 
-0.2154 
+0.7003 
+0.6995 
-1.1243 

0.5518 
0.5508 
0.5503 
0  5476 
0.5475 

-0.0950 
0.0737 
0.0662 
0.0121 

-0.0075 

B.  A.C. 6294 

p*  Sagittarii 
p'  Sagittarii 
e»  Sagittarii 
e«  Sagittarii 

6 
4 

'A 

6 

5 

+2.67 
2.87 
2.88 
2.91 
2.92 

+12.2 
15.1 
14.9 
16.6 
16.9 

-18  28.7 
18    3.5 
18  31.0 
16  33.0 
16  2;J.2 

1«  13  56.7 

17  14  16.1 
14  20.2 
23  35.2 

18  0  28.2 

+  7  17.5 
+  6  50.5 
+  6  54.5 

-  8    8.0 

-  7  16.6 

+0.3943 
+0.7308 
+  1.2422 
-0.402-3 
-0.5241 

0.5461 
0.5436 
0.54:i6 
0.5425 
0.5423 

+0.0144 
0.0508 
0.0508 
0.0648 
0.0661 

+41 
+72 
+72 

0 

-  7 

-12 
+  8 
+55 
-61 
-71 

g  Sagittarii 
/i  Capricorni 
B.  A.C  7063 
B.  A.C.7087 
r'  Capricorni 

54 

3 

6 

6 

5i 

+2.96 
3.02 
3.07 
3.06 
3.09 

+17.8 
18.9 
19.2 
19.7 
19.3 

-15  47.4 
15    8.2 
15  26.0 

14  6.7 

15  32.4 

H    3.1 

19  25.0 

19    0  23.6 

1  57.4 

3  29.7 

+  0    4.1 
+11     4.7 
-  8    6.0 
-6  35.0 
-5    5.7 

-0.6457 
-0.4127 
+0.3849 
-0.9202 
+0.8134 

0.5416 
0.5401 
0.5:198 
0.5395 
0.5392 

+0.0762 
0.0918 
0.0982 
0.0998 
0.1020 

-13 
+  2 
+49 
-27 
+75 

-84l 
-61 1 
-13 
-90  j 
+13 

T*  Capricorni 

8  Aquarii 

9  Aquarii 
18  Aqunrii 

A  Capricorni 

5 
6 
6 
6 
54 

+:j.09 

3.13 
3.14 
3.19 
3.2.J 

+19.5 
20  8 
20.7 
21.4 
22  2 

-15  21.1 
13  29.4 
13  58.3 
13  21.8 
11  53.3 

4  27.2 

14  45.0 

15  21.0 
30    2  51.8 

14     4.7 

-  4    9.9 
+  5  48.9 
+  6  23.7 

-  6  26.7 
+  4  25.7 

+0.7029 
-0.2278 
+0.3728 
+  1.1097 
+0.9915 

0.5392 
0.5386 
0.5:)86 
0.5374 
0.5371 

+0.1033 
0.1153 
0.1157 
0.1285 
0.1396 

+74 
+15 
+50 
+77 

+78 

+  6 

-48 

-ul 

+34, 
+24. 

B.  A.C. 7620 

6  Aquarii 
B.  AC.  7774 

p  Aquarii 

Lttlande  43974 

6 

44 

6 

54 
6 

+3.25 
3.27 
3.27 
3.27 
3.29 

+22.5 
23.2 
23.0 
2:m 
23.4 

-10  50.7 

8  20.9 

9  36.4 
8  23.4 
7    7.9 

17  38.5 

91    5  19.6 

5  20.9 

7     1.4 

12  36.0 

+  7  52.9 

-  4  47.4 

-  4  46.2 

-  3    b.7 
+  2  15.7 

+0.3539 
-0.6413 
+0.7340 
-0.3359 
-0.8322 

0.5369 
0.5:«)9 
0.5:«)9 
0.5370 
0.5371 

+0.1432 
0.1527 
0.1527 
0.1542 
0.1585 

+62 

-  4 
480 
+13 
-15 

-15! 
-81 
+  7 
-55 
-90 

67  Aquarii 

B.  A.C. 8094 
1 1   Piscium 
J4  Piscium 
44  Piscium 

6 
54 

64 

6 

6 

+3.30 
3.33 
3.35 
3.36 

3.40 

+23.2 
23.2 
23.0 
22.9 
21.2 

-  7  33.5 
4    6.9 
2  24.9 

-  1  52.5 
+  1   18.6 

18  36.0 

39  10  49.7 

17  45.6 

20    5.7 

33  21  24.0 

+  8    4.7 
-  0  11.4 
+  6  31.8 
+  8  47.5 
+  9  18.8 

+0.5933 
-0.4208 
-1.0566 
-12274 
-0.1402 

0.5373 
0.5384 
0.5392 
0.5395 
0.5444 

+0.1625 
0.1712 
0.1740 
0.1748 
0.1784 

+73 
+11 
-29 
-45 
+27 

-  2 
-61 

-JK) 
-90 
-43 

B.  A.C. 237 

73  Piscium 
77  Piscium 
e  Piscium 
B.A.C.4I0 

64 
64 

6 

04 

6 

+3.41 
3.43 
3.41 
3.42 
3.44 

+19.9 
19.0 
19.0 
18.8 
17.7 

+  2  46.0 
5    2.6 

4  IH.I 

5  2.8 

6  48.9 

34  9  58.7 
16  29.4 
16  56.8 
18  10.7 

35  1     5.0 

-  2  30.3 
+  3  47.8 
+  4  14.4 
+  5  25.9 
-11  53.1 

+0.5491 
-0.7153 
+0.1479 
-0.4226 
-1.0899 

0.5476 
0.5406 
0.5498 
0.5502 
0.5522 

+0.1769 
0.1751 
0.1751 
0.1747 
0.1718 

+71 
-  5 
+43 
+11 
-31 

-  4 

-85 
-26 

96  Piscium 
fi  Piscium 
0  Piscium 
f»Ceti 
f  Arietis 

64 
5 

44 
44 
54 

+3.43 
3.41 
3.46 
3.42 
3.41 

+17.3 
17.4 
16.1 
14.0 
12.9 

+  6  42.3 
5  33.2 

8  3.'>.0 

8  18.6 

10     5.5 

3  58.7 

4  30.0 
11  37.7 

36    0  5*4.7 

5  47.3 

-  9    5.0 

-  8  34.7 

-  1  41.0 
+10  40.4 

-  8    7.8 

-0.4788 
+0.8226 
-1.1612 
+1.1912 
+0.1617 

0.5535 
0.5539 
0.5560 
0.5613 
0.5636 

+0.1705 
0.1701 
0.1660 
0.1568 
0.1522 

+  8 
+90 
-38 
+90 
+44 

-64 
+13 
-82 
+44 
-22 

B.  A.  C.  755 
31  Arietis 
B.  A.  C.  830 

38  Arietis 

Laiaude  5725 

6 

54 

6 

5 

6 

+3.41 
3.43 
3.37 
3.4! 
3.37 

+12.7 
11.6 
11.5 

10.8 
8.9 

+10    2  9 
11  57.2 

10  15.2 

11  57.9 

12  45.0 

6  40.1 

11     5.9 

^   13  46.3 

14  51.2 

37    0  23.2 

-  7  16.8 

-  3    0.0 

-  0  25.1 
+  0  37.5 
+  9  49.8 

+0.3406 
-0.9822 
+1.1752 
-0.4487 
+0.0501 

0.5637 
0.5653 
0.5666 
0.5670 
0.5709 

+0.1512 
0.1471 
0.1442 
0.1431 
0,1326 

+55 
-23 
+i)0 
+10 
♦37 

-12 

-78 
+44 
-58 
-26 

48  Tauri 
y  Tnuri 
(Ji  Tauri 

63  Tauri 
(J«  Tauri 

6 
4 
4 
6 
54 

+3.18 
3.18 
3.20 
3.18 
3.19 

+  2.5 
2.2 
1.3 
1.4 
•1.3 

+15    6.7 

15  20.9 
17  16.3 

16  30.5 

17  10.6 

38    6  18.3 
7  59.9 
9  17.2 
9  30.3 
9  46.7 

-  9  19.4 

-  7  41.5 

-  6  27.1 

-  6  14.5 

-  5  58.7 

+0.9557 
+0.8610 
-1.0044 
-0.2036 
-0.8658 

0.5828 
0.58;i5 
0.5841 
0.5843 
0.5844 

+0.0898 
0.0866 
0.0847 
0.0838 
0.0835 

+90 
+90 
-26 
+23 
-16 

+32 
+25 
-73 
-35 
-73 

70  Tnuri 

71  Tauri 
75  Tauri 

<?»  Tauri 
e»  Tauri 

64 

6 

6 

4 

4 

+3  14 
3.14 
3.14 
3.13 
3.13 

+  1.5 
1.5 
1.1 
1.2 
1.3 

+15  40.6 

15  21.4 

16  6  1 
15  42.4 
15  :«).9 

10  26.8 

10  45.4 

11  37.8 
11  41.1 
11  43.6 

-  5  20.0 

-  5    2.1 

-  4  11.6 

-  4     8.5 
-4    6.1 

+0.7288 
+1.0827 
+0.3898 
+0.8002 
+0.8976 

0.5847 
0.5847 
0.5851 
0.5851 
0.5851 

+0.0821 
0.0818 
0.0804 
0.0802 
0.0802 

+90 
+.90 
+59 
+.00 
+90 

+18 
+43 
-  2 
+22 
+29 

80  Tauri 

B.  AC.  1391 

64 

5 

+3.12 
+3.13 

+  1.1 

+  1.0 

+15  23.1 
+15  566 

12  21.2 
12  30.9 

-  3  29.8 

-  3  20.5 

+1.1830 
+0.6223 

0.5851 
0.5855 

+0.0795 
+0.0786 

+90 
+81 

+53 
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ELEMENTS  FOR  THE  PREDICTION  OF  0CCULTATI0N8. 

SEPTEMBER. 

The  Stak'8 

At  Conjunction  in  It.  A. 

Liniitine 
Parallels. 

Name. 

Mag. 

lied'ita  from 
1885.0. 

Apparent 
Declination 

Washington 
Mean  Time. 

HoiirAnsl<' 
H 

Y 

a/ 

y' 

N. 

S. 

^) 
+37 
+  2 
+69 
+51 

Sa 

AB 

81   Tauri 

85  Tnuri 

a  Tauri 

a>  Tauri 

o«  Tauri 

64 

6 

1 
5 
5 

+3  J  2 
3.18 
3.18 
3.08 
3.09 

+  LI 
I.O 
0.5 
0.3 

+  0.3 

+15  86^5 

15  36.2 

16  16.7 
15  34.3 
15  41.3 

d     h      m 
5*8  18  33.8 

13  4.1 

14  45.5 
16    7.5 
16  10.3 

h      m 

-  3  17.7 

-  2  48.5 

-  1   10.9 
+  0    8.1 
+  0  10.7 

+1.1408 
+  1.0137 
+0.451 1 
+  1.8761 
+1.1598 

0.5855 
0.5855 
0  5861 
0.5864 
0.5864 

+0.0787 
0.0788 
0.0750 
0.0728 
0.0788 

o 

+90 
+90 
+64 
+90 
+90 

B.A.C.  !55i(> 

m  Tauri 

111  Tauri 

115  Tauri 

J 17  Tauri 

H 
6 

+3.04 
3.01 
8.89 
8.*»0 

8.87 

-  1.6 
8.9 
3.6 
4.1 
3.9 

+16  58.3 
18  89.4 
17  16.5 
17  51.7 
17     8.5 

23  40.6 
99    3  47.1 

10  48.1 

11  55.7 
18  17.7 

+  7  24.8 
+11  81.5 

-  5  53.5 

-  4  48.4 

-  4  87.8 

+0.3393 
-0.9861 
+0.5697 
+0.0119 
+0.7599 

0.5889 
0.a399 
0.5920 
0.5!»83 
0.5923 

+0.0590 
0.0514 
0.0:381 
0.0:361 
0.0356 

+56 
-26 
+75 
+35 
+fK) 

-  2 
-72 
+12' 
-18 

+24  1 

119  Tauri 
1        B.  A.C.  1788 
iiaO  Tauri 
128  Tauri 
127  Tauri 

5 
6 
6 
6 
6i 

+8.88 
2.84 
8.87 
2.88 
2.88 

-  4.6 
4.8 

4.8 
4.5 
5.6 

+  18  30.3 
16  58.1 
18  87.4 
16  58.1 
18  55.4 

13  58.9 

14  1.3 

14  3L2 

15  59.5 
18  20.4 

-  2  49.9 

-  2  47.6 

-  2  18.8 

-  0  53.8 
+  I  21.7 

-0.5748 
+0.9938 
-0.5080 
+1.0589 
-0.8774 

0.5924 
0.5984 
0.5986 
0.5989 
0.5938 

+0.0381 
0.0381 
0.0308 
0.0282 
0.0839 

+  2 
+90 
+  6 
+90 
-18 

-56' 
+40, 
-51 
+46 
-71 1 

130  Tauri 
1  71   Orionia 
1  23  Geminorum 
86  (lemihorum 

6 
6 
64 
5i 

+8.77 
8.65 
2.49 

+8.47 

-  5.6 

7.8 
8.8 

-  8.9 

+17  41.0 
19  11.5 
16  53,4 

+  17  45.3 

20  12.7 

30    7  19.5 

15  56.5 

18  30.3 

+  3    9.7 
-10    9.0 
•  1  51.8 
+  0  36.0 

+0.4848 
-1.0109 
+1.2308 
+0.2975 

0.5938 
0.5953 
0.5i)60 
0.5J^8 

+0.0202 

-0.0019 

0.01 2:i 

-0.0848 

+68 

-88 
+90 
+53 

+  6 
-71 
+66 
-  1 

OCTOBER.                                                                                j 

51   Geminorum 

2,  Geminorum 

W.  vii.  685 

68  Geminorum 

5* 

5i 

+8.84 
8.88 
8.14 
8.1 1 

-lO.l 
10.5 
11.8 
10.8 

+  16  21.0 

16  44.7 

17  19.7 
16    4.2 

1    7    4.1 
8  58.7 

14  31.6 

15  17.3 

-11   19.2 

-  9  29.0 

-  4     8.9 

-  3  24.9 

+1.2531 
+0.7539 
-0.1601 
+1.0632 

0.5957 
0.5957 
0.5950 
0.5947 

-0.0493 
0.0531 
0.0640 
0.0649 

+i)0 
+90 
+85 
+90 

^1 

+28 1 
-30 ! 
+43' 

/  Geminorum 
J  Cancri 
5  Cancri 
89  Cancri 
f  Leonia 

6 

6 

64 

6 

54 

+2.10 
1.98 
I.W 
1.79 
L43 

-11.7 
11.7 
12.1 
12.1 
11.9 

+17  55.9 
16    5.6 
16  46.1 
14  -35.2 
11  48.3 

17  38.4 

a    0  49.0 

2  38.9 

13  49.6 
3  16  19.3 

-  1     9.3 
+  5  45.0 
+  7  30.7 

-  5  44.0 

-  4  13.6 

-0.9786 
+0..3315 
-0.5048 
+0.6837 
+0.0992 

0.5946 
0.5934 
0.5932 
0.5909 
0.5838 

-0.0699 
0.0828 
0.0863 
0.1054 
0.1439 

-85 
+55 
+  6 
+81 
+40 

-72, 
-5, 
-55; 
+  9 
-84 

0  Leonia 
B.  AC.  3345 
B.  AC.  3398 

A  Leonia 

44  Leonia 

34 

6 

6 

44 
6 

+141 
L34 
L3I 
L86 
1.80 

-11.5 
11.9 
11.3 
11.3 
10.7 

+10  24.7 
11  57.4 

9  28  4 
10  33.4 

9  81.9 

20  14.9 

22  56.8 

4    2  46.1 

7  40.7 

15  10.7 

-  0  86.5 
+  2    9.4 
+  5  50.4 
+10  34.4 

-  6  11.8 

+0.9298 
-1.0375 
+0.8812 
-0.9926 
-1.0259 

0.5828 
0.5880 
0.5808 
0.5793 
0.5776 

-0.1488 
0.1581 
0.1568 
0.1613 
0.1679 

+90 
-88 
+90 
-24 
-86 

+84 

-78 
+80 
-80 

-81 ; 

48  Leonia 

37  Sextantia 

38  Sextantia 
56  Leonia 

c  Leonia 

54 

64 

6 

64 

54 

+LI6 
1.13 
L13 
1.10 
1.09 

-10.8 
9.9 
9.8 
96 
9.4 

+  7  38.6 
6  58.5 
6  57.0 
6  47.8 
6  43,0 

19  21.1 

5    0  16.8 

0  49.1 

4  38.2 

6  43.0 

-  2  10.3 
+  2  34.9 
+  3    6.0 

+  6  47.0 
+  8  47.4 

+0.1068 
-0.1720 
-0.2395 
-0.7596 
-1.0486 

0.5763 
0.5746 
0.5746 
0.5736 
0.5789 

-0.1712 
0.1747 
0.1753 
0.1777 

0.1788 

+41 
+85 
+81 

-  8 
-28 

-27 

-43 
-47 
-75 

-84 

80  Leonia 
r  Leonia 

89  Leonia 
(i  Virginia 
Mercury 

64 

5 
6 
34 

+1.05 
1.04 
L04 
1.08 

-  8.4 
8.8 
8.1 
7.4 

+  4  89.3 
3  29.8 
3  41.9 

+  2  24.7 

-  1  48.8 

NEW 

17  49.7 

18  45.7 
21  38.2 

«    4  53.4 
7    2  44.6 

MOON, 

-  4  29.1 

-  3  35.1 

-  0  48.6 
+  6  11.5 
+  3  18.0 

-0.8058 
+0.0389 
-0.7047 
-0.7437 
-0.4887 

0.5703 
0.5701 
0.5693 
0..5679 
0.4968 

-0.1837 
0.1839 
0.1847 
0.1861 
0.1520 

-11 

+:j7 

-  5 

-  7 

+  6 

\ 

-86 
-32 
-86 
-83 
-65 

K  Virginia 
2  Libra 
^>  Libras 

44 

6 

6 

+1.17 
1.16 
1.89 

-  0.7 

-  0.4 
+  1.3 

-  9  44.4 
11  11.3 
11  25.8 

8  21  40.0 

9  8  29.8 
16  45.8 

-  3  13.3 
+  I  26.9 

-  8  45.7 

+0.2984 
+1.0703 
-0.7364 

0.5603 
0.5598 
0.5591 

-0.1569 
0.1520 
0.1373 

+49 
+79 
-12 

-18 
+:30 
-90 

0^  LibriR 
y  Libras 
7f  Librifi 
e  Librw 
49  Librce 

6 

44 

() 

44 
6 

+1.36 
1.43 
1.45 
1.47 
1.51 

+  8.2 
3.1 
3.4 
3,7 

4.0 

-14  43.4 

14  24.8 

15  18.3 

16  23.4 
16"  11.5 

10    5  56.8 
11  48.9 
15  39.7 
20     8.8 
23  18.4 

+  3  58.4 
+  9  33.6 
-10  37.5 

-  6  17.3 

-  3  19.8 

+1.0661 
+0.0558 
+0.5883 
+1.8865 
+0.7764 

0.5584 
0.5588 
05577 
0.5577 
0.5578 

-0.1800 
0.1183 
0.1067 
0.1008 
0.0963 

+76 
+30 
+65 
+74 
+74 

+:)l 

-31 

-  1 

+64 
+10 

^  Opbiuchi 
84  Scorpii 

5 
5 

+1.66 
+  1.68 

+  6.0 
+  6.1 

-16  21.5 
-17  31.0 

11  13  28.4 
18  18.1 

+10  27.9 
-  8  58.1 

-0.8648 
+0.6479 

0.5559 
0.5556 

-0.0746 
-0.0677 

+  8 
+66 

-51 
+  8 
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ELEMENTS  FOR  THE  PREDICTION  OF  00CULTATI0N8. 

OCTOBER. 

The  Stjlb'b 

At  CoKJUMcnoN  in  R.  A. 

Limiting 
Paiallela. 

Kune. 

ICag. 

Bed*D8  from 
1885.0. 

rt^Ki 

Waahlngton 
Mean  Time. 

Hoar  Angle 

r 

«' 

y 

N. 

8. 

Aa 

^ 

B.A.C.6060 

6 

+2*00 

+  9.8 

-18  46.6 

d     b      m 
13    5    8.3 

h     m 
+  0  49.6 

+0.6345 

0.5507 

-0.0126 

46? 

0 
+  2 

6  Sagittarii 

6 

2.06 

10.7 

17    8.8 

7  46.1 

+  3  22.3 

-1.1820 

0.5503 

-0.0080 

-59 

-90 

B.  A.C.6!294 

6 

2.14 

11.8 

18  28.7 

22    2.0 

-  6  49.4 

+0.3250 

0.5482 

+0.0141 

+36 

-16 

pi  Sagittarii 

4 

2.35 

14.6 

18    3.6 

14  22  15.2 

-  7  22.5 

+0.6615 

0..5434 

0.0507 

+66 

+  4 

p*SagitUrii 

H 

2.34 

14.4 

18  31.0 

22  19.2 

-  7  18.7 

+1.1700 

0.5434 

0.0507 

+72 

+44 

e^  Sagittarii 

6 

+2.43 

+16.0 

-16  33.0 

15    7  33.9 

+  1  38.5 

-0.4701 

0.5414 

+0.0645 

-  4 

-66 

<*  Sagittarii 

5 

2.43 

16.3 

16  23.2 

8  26.8 

+  2  29.7 

-0.5936 

0.5413 

0.0658 

-11 

-78 

g  Sagittarii 

5i 

2.49 

17.1 

15  47.4 

16    2.3 

+  9  51.0 

-0.7171 

0.5401 

0.0760 

-17 

-JK) 

3  Capricorn i 

3 

2.58 

18.3 

15    8i2 

16    3  26.1 

-  3    6.4 

-0.4846 

0.5380 

0.0914 

-  2 

-67 

B.  AC.  7063 

6 

2.62 

J  8.6 

15  26.0 

8  25.8 

+  1  44.0 

+0.3149 

0.5374 

0.0978 

+44 

-17 

B.A.C.7087 

6 

+2.63 

+19.1 

-14    6.7 

10    0.1 

+  3  15.5 

-0.9926 

0.5374 

+0.0995 

-33 

-90 

T*  Oapricorni 

H 

2.63 

18.7 

15  32.4 

11  32.8 

+  4  45.3 

+0.7439 

0.5371 

0.1016 

+75 

+  8 

7*  Capricorn  i 
Lalande  403S22 

5 

2.64 

18.8 

15  21.1 

12  30.6 

+  5  41.3 

+0.6.316 

0.5371 

0.1028 

+68 

+  1 

6 

2.72 

19.8 

14  55.3 

22  14.0 

-  8  53.2 

+]i2098 

0.5358 

0.1138 

+75 

+46 

8  Aquarii 

6 

2.73 

20.2 

13  29.4 

22  51.6 

-  8  16.7 

-0.2959 

0.5356 

0.1147 

+11 

-53 

9  Aquarii 

6 

♦2.72 

+20.1 

-13  58.3 

83  27.7 

-  7  41.7 

+0.3033 

0.5353 

+0.1158 

+45 

-17 

18  Aquarii 

6 

2.79 

20.8 

13  21.9 

IT  11     3.0 

+  3  32.3 

+1.0450 

0.5345 

0.1279 

+77 

+29 

X  Capricorni 

5i 

2.88 

21.5 

11  53.3 

22  20.4 

-9  30.9 

+0.9301 

0.5339 

0.1390 

+78 

+20 

B.  A.  C.  7620 

6 

2.91 

21.9 

10  60.7 

18    1  55.5 

-  6    2.3 

+0.2f>20 

0J>335 

0.1426 

+48 

-18 

6  Aquarii 

4^ 

3.01 

22.2 

8  20.9 

13  41.0 

+  5  21.8 

-0.6998 

0.5337 

0.1527 

-  7 

-89 

B.  AC.  7774 

6 

+3.00 

+22.4 

-  9  36.4 

13  42.2 

+  5  22.9 

+0.6763 

0.5:W7 

+0.1527 

+79 

+  3 

p  Aquarii 

Lalande  43974 

H 

3.02 

22.7 

8  23.4 

15  23.4 

♦  7     1.1 

-0.3906 

0.5338 

0.1537 

+10 

-69 

6 

3.06 

23.0 

7    7.9 

20  59.8 

-11  32.7 

-0.8849 

0.5345 

0.1581 

-18 

-90 

67  Aquarii 

6 

3.08 

22.9 

7  33.5 

19    3    1.5 

-  5  42.0 

+0.5441 

0.5345 

0.1622 

+68 

-  4 

B.A.C.8094 

5i 

3.19 

23.2 

4    6.9 

19  18.2 

+10    5.0 

-0.4615 

0.5367 

0.1711 

+  8 

-64 

U  Piacium 

6i 

+3.25 

+2:12 

-  2  24.9 

dO    2  14.5 

-  7  11.5 

-1.0887 

0.5380 

+0.1742 

-31 

-90 

14  Piscium 

6 

3.26 

23.2 

-  1  52.5 

4  34.4 

-  4  55.9 

-1.2589 

0.5388 

0.1753 

-49 

-90 

44  Piacium 

6 

3.45 

21.4 

+  1   18.6 

ai    5  47.6 

-  4  29.8 

-0.1537 

0.5457 

0.1798 

+26 

-43 

B.  AC.  237 

6i 

3.52 

20.3 

2  46.0 

18  15.9 

+  7  34.7 

+0.5441 

0.5499 

0.1786 

+71 

-  4 

73  Piacium ' 

6i 

3.59 

19.8 

5    2.6 

i»    0  42.2 

-10  11.5 

-0.7053 

0.5525 

0.1771 

-  5 

-85 

77  Piacium 

6 

+3.57 

+19.6 

+  4  18.1 

1     9.4 

-  9  45.2 

+0.1522 

0.5525 

+0.1770 

+43 

-25 

e  Piacium 

5i 

3.59 

19.5 

5    2.8 

2  22.3 

-  8  34.7 

-0.4144 

0.55.33 

0.1766 

+12 

-60 

B.A.C.4I0 

6 

364 

18.7 

6  48.9 

9  ll.l 

-  1  59.3 

-1.0683 

0.5564 

0.1740 

-29 

-84 

96  Piacium 

64 

3.65 

18.3 

6  42.3 

12    2.3 

+  0  46.3 

-0.4596 

0.5576 

0.1727 

+  9 

-62 

fi  Piacium 

5 

3.63 

18.1 

5  33.2 

12  33.1 

+  I  16.1 

+0.8337 

0.5578 

0.1725 

+90 

+14 

0  Piacium 

4i 

+3.74 

+17.2 

+  8  35.0 

19  34.0 

+  8    3.0 

-l.I2J>3 

0.5611 

+0.1685 

-35 

-82 

f » Ceti 

44 

3.75 

15.0 

8  18.7 

i»3    8    7.2 

-  3  49.3 

+1.2162 

0.5666 

0.1596 

+90 

+47 

(  Arietia 

54 

3.77 

139 

10    5.5 

13  23.3 

+  1   15.9 

+0.2014 

0.56!)2 

0.1551 

+46 

-20 

B.A.C.755 

6 

3.77 

13.7 

10    2.9 

14  15.1 

+  2    5.9 

+0.3803 

0.5698 

0.1542 

+58 

-10 

31  Arietia 

54 

3.82 

12.9 

11  57.2 

18  35.2 

+  6  17.0 

-0.9276 

0.5722 

0.1486 

-20 

-78 

B.A.C.830 

6 

+3.78 

+12.5 

+10  15.2 

21  12.2 

+  8  48.4 

+1.2117 

0.5731 

+0.1472 

+90 

+48 

38  Arietia 

5 

3.83 

12.1 

11  57.9 

22  15.6 

+  9  49.6 

-0.3946 

0.5735 

0.1461 

+13 

-54 

Lalande  5725 

6 

3.84 

10.1 

12  45.1 

»4    7  34.6 

-  5  11.2 

+0.1060 

0.5784 

0.1349 

+41 

-23 

48  Tauri 

6 

'3.81 

3.3 

15    6.8 

23  12  47.7 

-  1     2.6 

+1.0278 

0.591 1 

0.0914 

+90 

+37 

y  Tauri 

4 

3.81 

2.9 

15  20.9 

14  26.9 

+  0  32.9 

+0.9376 

0.5920 

0.0890 

+90 

+31 

d«  Tauri 

4 

+3.86 

+  2.2 

+17  16.3 

15  42.5 

+  1  45.6 

-0.9064 

0.5920 

+0.0863 

-19 

-73 

63  Tauri 

6 

3.84 

2.2 

16  30.5 

15  55.3 

+  1  58.0 

-0.1136 

0.5921 

0.0861 

+28 

-30 

<5«  Tauri 

54 

3.85 

2.1 

17  10.6 

16  11.4 

+  2  13.5 

-0.7711 

0.5ir21 

0.08.'>8 

-10 

-73 

70  Tauri 

64 

3.80 

2.3 

15  40.6 

16  50.6 

+  2  51.2 

+0.8100 

0.51«3 

0.0844 

+90 

+23 

71  Tauri 

6 

3.79 

2.2 

15  21.4 

17    8.8 

+  3    8.7 

+I.I606 

0.5924 

0.0839 

+90 

+50 

75  Tauri 

6 

441.81 

+  1.9 

+16    6.1 

17  59.9 

+  3  57.9 

+0.4761 

0.5929 

+0.0825 

466 

+  3 

0^  Tauri 

4 

3.80 

2.0 

15  42.4 

18     3.2 

+  4     1.0 

+0.8810 

0.5929 

0  0825 

+1M) 

+27 

ffi  Tauri 

4 

3.79 

2.0 

15  36.9 

18    5.6 

+  4     3.3 

+0.9774 

0.5929 

0.0825 

+90 

+34 

80  Tauri 

64 

3.78 

1.9 

15  23.1 

18  42.2 

+  4  38.6 

+  1.2601 

0.5929 

0.0810 

+90 

+64 

B.  AC.  1391 

5 

3.79 

1.7 

15  56.6 

18  51.8 

+-  4  47.8 

+0.7063 

0.5929 

0.0808 

+90 

+16 

81  Tauri 

64 

+3.78 

+  1.8 

+15  26  5 

18  54.7 

+  4  50.5 

+1.2196 

0.5929 

+0.0808 

+90 

+58 

H5  Tauri 

6 

+3  78 

+  1.7 

+  15  36.2 

19  24.2 

+  5  18  9 

+1.0942 

0.5933 

+0.0794 

+90 

+44 
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ELEMENTS  FOR  THE  PREDICTION  OF  0C0ULTATI0N8. 

OCTOBER. 

Th«  Stab's 

At  Gonjumction  ih  R.  A. 

Limiting 
Parallels. 

Name. 

Mag. 

Red'na  from 
1885.0. 

Apparent 
DectinaUoD. 

Waahington 
Mean  Time. 

Hour  Angle 

Y 

«* 

y' 

N. 

8. 

A« 

A< 

a  Tauri 
ff«  Tauri 

B.  A.  C.  1526 
m  Tauri 
111  Tauri 

5 

54 

+3*79 
3.76 
3.74 
3.74 
3.64 

+  i'.i 

+  1.0 

-  1.0 

23 

3.6 

+16^  16.7 

15  41.3 

16  58.3 
18  29.4 

17  16.5 

<t     h    m 

35  21     3.4 
22  26.1 

36  5  46.8 

9  48.2 
16  41.0 

h     m 
+  6  54.4 
+  8  13.9 

-  8  42.1 

-  4  49.9 
+  1  46.9 

+0.5384 
+1.2408 
+0.4327 
-0.8784 
+0.6699 

0.5936 
0.5942 
0.5962 
0.5969 
0.5983 

+0.0770 
0.0740 
0.0605 
0.0527 
0.0391 

+72 
+90 
+63 
-18 

+88 

+  5 
+62 
+  3 
-72 
+18 

115  Tauri 
117  Tauri 
111)  Tauri 

B.  A.-C.  1728 
120  Tauri 

6 

61 
5 
6 
6 

4^.65 
3.63 
3.64 
3.60 
3.64 

-  4.0 
3.8 
4.6 
4.3 

4.8 

+17  51.7 

17  8.5 

18  30.3 
16  58.1 
18  27.4 

17  47.3 

18  9.0 

19  48.2 

19  50.7 

20  20.1 

+  3  50.7 
+  3  11.5 
+  4  46.9 
+  4  49.3 
+  5  17.5 

+0.1181 
+0.8604 
-0.4623 
+1.0950 
-0.3964 

0.5984 
0.5984 
0.5987 
0.5987 
0.5987 

+0.0370 
0.0366 
0.0329 
0.0329 
0.0324 

+42 
+90 
+  8 
+90 
+12 

-12 
+31 
-47 

+49 
-43 

122  Tauri 
127  Tauri 
130  Tauri 

71  Orionia 

26  Geminorum 

6 

f 

6 
5i 

+3.59 
3.62 
3.57 

3.48 
3.28 

-  4.7 
5.7 
5.9 

8.5 
10.3 

+16  58.1 

18  55.4 
17  41.0 

19  11.5 
17  45.2 

21  46.8 

37    0    5.2 

1  55.7 

12  52.7 

23  56.3 

+  6  40.8 
+  8  53.9 
+10  40.1 
-  2  48.4 
+  7  49.3 

+1.1537 
-0.7636 
+0.5327 
-0.8896 
+0.4193 

0.5969 
0.5991 
0.5994 
0.5<)95 
0.5988 

+0.0290 

0.0246 

+0.0207 

-0.0019 

0.0243 

+90 
-10 
+72 
-19 
+62 

+55 
-71 
+12 
-71 
+  5 

A  Geminorum 

W.  vii.  685 

68  Geminorum 

/  Geminorum 

1  Cancri 

4 
6 

6 
6 

+3.06 

2.98 
2.95 
2.94 
2.80 

-12.4 
13.1 
13.1 
14.0 
14.3 

+16  44.7 
17  19.7 

16  4.2 

17  55.9 
16    5.6 

38  14  19.4 

19  51.7 

20  37.2 
22  58.3 

39  6    9.7 

-  2  20.9 
+  2  58.6 
+  3  42.3 
+  5  58.0 
-11    7.0 

+0.8810 
-0.0337 
+1.1896 
-0.8494 
+0.4604 

0.5965 
0.5950 
0.5947 
0.5944 
0.5924 

-0.0527 
0.0637 
0.0652 
0.0694 
0.0825 

+90 
+33 
+90 
-15 
465 

+30 
-23 
+55 
-72 
+  2 

5  Cancri 

29  Cancri 

^  Leonia 

0  Leonia 

B.A.C.3345 

6 
H 
H 
6 

+2.77 
2  57 
2.14 
2.09 
2.05 

-14.6 
J  5.0 
15.3 
14.9 
15.4 

+16  46.1 
14  35.1 
11  48.2 

10  24.7 

11  57.3 

8    0.1 
19  15.0 

30  22    6.1 

31  2    6.1 
4  51.3 

-  9  20.8 

♦  1  28.6 
+  3  20.7 
+  7  12.0 

♦  9  51.3 

-0.3761 
+0.7581 
+0.2253 
+1.0578 
-0.9210 

0.5917 
0.5882 
0.6778 
0.5763 
0.6753 

-0.0858 
0.1047 
0.1429 
0.1477 
0.1509 

+13 

+90 
+48 
+90 
-19 

-46 
+17 
-17 
+33 

-78 

B.  AC.  3398 
A  Leonia 
44  Leonia 

6 
6 

+2.00 

1.94 

+1.85 

-14.8 

15.0 

-14.6 

+  9  28.4 

10  33.3 

+  9  21.9 

8  45.3 
13  46.2 
21  26.5 

-10  23.0 
-  5  32.7 
+  1  51.5 

+1.0079 
-0.8833 
-0.9255 

0.5737 
0.5719 
0.5692 

-0.1549 

0.1599 

-0.1667 

+90 
-16 
-19 

+29 
-80 
-81 

NOVEMBER. 

48  Leonia 

37  Sextantia 

38  Sextantia 
56  Leonia 

c  Leonia 

5i 
6i 
6 
64 

54 

+1.79 
1.73 
1.72 
1.68 
1.66 

-13.9 
13.6 
13.6 
13.4 
13.3 

+  7  32.6 
6  58.5 
6  57.0 
6  47.8 
6  43.0 

1    1  42.9 

6  46.0 

7  19.2 
11  14.0 
13  22.1 

+  5  58.9 
+10  51.6 
+11  23.5 

-  8  49.7 

-  6  46.0 

+0.2163 
-0.0682 
-0.1380 
-0.6671 
-0.9614 

0.5679 
0.5665 
0.5663 
0.5654 
0.5649 

-0.1699 
0.1734 
0.1736 
0.1759 
0.1770 

+47 
+31 
+27 
-2 
-21 

-21 

-37 
-41 

-80 
-84 

80  Leonia 
r  Leonia 

8!^  Leonia 
^  Virginia 
Jupiter 

64 

5 
6 
34 

+1.56 
J. 55 
1.53 
1.47 

-11.8 
11.5 
11.4 
10.5 

+  4  29.2 
3  29.1 
3  41.8 
2  24.6 

+  ]  53.6 

3    0  46.1 

1  43.6 

4  40.5 

12    7.0 

16  12.9 

+  4  14.8 
+  5  10.3 
+  8     1.3 

-  8  47.2 

-  4  49.5 

-0.7258 
+0.1284 
-0.6289 
-0.6730 

-0.8991 

0.5619 
0.5615 
0.5611 
0.5599 
0.5586 

-0.1820 
0.1824 
0.1832 
0.1846 
0.1820 

-  6 
+42 

0 

-  3 
^17 

-85 
-27 

-78 
-84 
-88 

13  Virginia 

1/  Virginia 

Uranus 

38  Virginia 
k  Virginia 

64 

34 

6 
6 

+1.39 
1.38 

1.31 
1.32 

-  8.8 
8.9 

6.9 
6.5 

-  0    9.0 

0  1.8 

1  36.7 

2  55.8 

3  11.5 

3    1     4.4 

1  39.0 

5  16.8 

17    6.8 

20    6.8 

+  3  44.2 

+  4  17.7 
+  7  48.2 

-  4  45.2 

-  1  51.3 

-0.4:^08 
-0.6602 
+0.3054 
-0.4920 
-0.7630 

0.5581 
0.5580 
0.5556 
0.5569 
0.5569 

-0.1849 
0.1847 
0.1827 
0.1814 
0.1803 

+11 
-2 

+53 
+  7 
-  9 

-62 

-83 
-18 
-66 
-90 

48  Virginia 

6  Virginia 

/«  Virginia 

81  Virginia 

m  Virginia 

6 

54 
54 

+1.31 
1.31 
1.28 
1.30 
1.30 

-6.3 
5.7 
4.4 
4.0 

-  3.7 

-  3    2.8 

4  55.6 

5  39.8 

7  17.3 

8  7.5 

NEW 

22    5.4 
4    0  53.8 
11     9.5 
13  45.5 
15  37.9 

MOON. 

+  0    3.5 
+  2  46.4 
-11  18.2 

-  8  47.4 

-  6  58.7 

-1.2700 
+0.1858 
-0.8451 
+0.4064 
+0.9654 

0.5567 
0.5565 
0.5565 
0.5567 
0.5568 

-0.1795 
0.1780 
0.1725 
0.1706 
0.1693 

-51 
+45 
-15 
+58 

+82 

-90 
-24 

-90 
-12 
+22 

0  Ophiuclii 
24  Scorpii 

B.A.C.6060 

5 
5 
6 

+1.44 

1.48 
1.68 

+  6.0 

6.2 

10.1 

-16  21.5 

17  31.0 

18  46.6 

7  22    7.7 

8  2  55.8 

9  13  29.4 

-  3    5.0 
+  1  33.5 
+10  58.6 

-0.3747 
+0.5270 
+0.4747 

0.5588 
0.5586 
0.5542 

-0.0767 

0.0691 

-0.0132 

+  2 

+56 
+47 

-59 

-  5 

-  7 

B.  A.C.6294 

pi  Sagittarii 

6 
4_ 

+1.78 
+1.93 

+11.7 
+13.8 

-18  28.7 
-18    3.6 

10  6  14.9 

11  6  19.0 

+  3  11.3 
+  2  29.1 

+0.1485 
+0  4644 

0.5508 
0.5454 

+0.0132 
+0.0503 

+25 
+49 

-36 

-  8 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

NOVEMBER. 

The  Stau'b 

•     At  Co.NjuNcnoN  ix  R.  A. 

Limiting 
Parallels. 

Rod'iis  from 

Name. 

liag. 

lt«5.0. 

Apparent 
Deelinatlon. 

WasblogtoD 
Mean  Time. 

HonrAugle 
H 

Y 

x' 

y' 

N. 

S. 

Aa     1     at 

p'Sagittarii 

54 

+1*94 

+13:6 

-18  3L0 

d     b      m 
11    6  22.9 

h      m 
+  2  32.8 

+0  972J) 

0i>450 

+0.0510 

^ 

+2I 

0i  Sagittarii 

6 

2.00 

15.0 

16  33.0 

15  35.8 

+11  28.2 

-0.6732 

0.5426 

0.0642 

-16 

-88 

eS  Sagittarii 

5 

2.00 

15.2 

16  23.2 

16  28.6 

-11  40.7 

-0.7986 

0.5423 

0.0655 

-2;i 

-90 

g  Sagittarii 

5i 

2.05 

15.9 

15  47.4 

13    0    3.3 

-  4  20.3 

-0.?>245 

0.5404 

0.0757 

-30 

-90 

^  Capricorni 

3 

2.14 

16.8 

15    8.2 

11  27.3 

+  6  42.5 

-0.6977 

0.5378 

0.0910 

-14 

-90 

B.  AC.  7063 

6 

+2.18 

+17.0 

-15  26.0 

16  27.7 

+11  33.6 

+0.0997 

0.5364 

+0.0973 

+31 

-29 

r'  Capricorni 

54 

2.21 

17.0 

15  32.4 

19  35.3 

-  9  24.4 

+0.5278 

0.5357 

0.1012 

+60 

-  5 

T*  Capricorni 
Lalande  405i22 

5 

2.22 

17.2 

15  21.1 

20  33.3 

-  8  28.3 

+0.4172 

0.5a57 

0.1024 

+51 

-11 

6 

2.30 

17.8 

14  55  3 

IS    6  19.7 

+  1     0.3 

+0.9936 

0.5337 

o.n3r 

+75 

+25 

8  Aquarii 

6 

2.30 

18.3 

13  29.4 

6  57.6 

+  1  37.1 

-0.5162 

0.5335 

0.1141 

-69 

9  Aquarii 

6 

+2.31 

+18.1 

-13  58.3 

7  33.9 

+  2  12.3 

+0.0848 

0.53.33 

+0.1150 

+32 

-30 

18  Aquarii 

6 

2.40 

18.7 

13  21.9 

19  14.4 

-10  28.5 

+0.8118 

0.5315 

0.1274 

+77 

+13 

X  Capricorni 

54 

2.49 

19.3 

11  53.4 

14    6  38.6 

+  0  35.1 

+0.7194 

0.5:J02 

0.1386 

+78 

+  6 

B.A.C.7baO 

6 

2.52 

19.7 

10  50.8 

10  16.3 

+  4    6.3 

+0.0789 

0.5297 

0.1416 

+35 

-30 

0  Aquarii 

44 

2.62 

20.5 

8  21.0 

22  10.7 

-  8  20.6 

-0.9118 

0.5292 

0.1515 

-21 

-90 

B.  AC.  7774 

6 

+2.61 

+20,1 

-9  36.5 

22  12.0 

-  8  19.3 

+0.4714 

0.5292 

+0.1515 

+61 

-  9 

p  Aquarii 

54 

2.64 

20.5 

8  23.5 

23  54.6 

-  6  39.8 

-0.6027 

0.5290 

0.1530 

-  1 

-77 

Lalande  43974 

6 

2.70 

20.9 

7    8.0 

15    5  35.7 

-  1     8.9 

-1.0952 

0.5290 

0.1573 

-34 

-90 

67  Aquarii 

6 

2.74 

20.6 

7  :«.6 

11  42.8 

+  4  47.2 

+0.3473 

0.5295 

0.1614 

+54 

-16 

B.A.C.8094 

54 

2.92 

21.3 

-4    6.9 

16    4  14.4 

-  3  10.9 

-0.6514 

0.531 1 

0.1703 

-  2 

-82 

44  Piscium 

6 

+3.29 

+20.2 

+  1   18.5 

17  15  12.7 

+  6  43.2 

-0.2941 

0.5408 

+0.1796 

+18 

-52 

B.  A.C.237 

64 

3.41 

19.3 

2  46.0 

18    3  48.5 

-5    4.6 

+0.4220 

0.5464 

0.1788 

+61 

-11 

73  Piscium 

64 

3.51 

19.0 

5    2.6 

10  17.9 

+  1   12.2 

-0.8143 

0.5490 

0.1779 

-11 

-85 

77  Piscium 

6 

3.50 

18.6 

4  18.1 

10  45.1 

+  1  38.6 

+0.0455 

0.5496 

0.1777 

+37 

-31 

e  Piscium 

54 

3.52 

18.7 

5    2.8 

11  5H.5 

+  2  49.6 

-0.5196 

0.5501 

0.1774 

+  6 

-68 

B  A.C.410 

6 

+3.61 

+18.2 

+  6  48.9 

18  49.4 

+  9  27.1 

-1.16^2;) 

0.5588 

+0.1751 

-37 

-84 

96  Piscium 

64 

3.64 

17.6 

6  42.3 

21  41.2 

-11  46  7 

-0..5462 

0.5555 

0.1740 

+  5 

-6!) 

fi  Piscium 

5 

3.63 

J  7.3 

5  33.2 

22  12.2 

-11   16.7 

+0.7457 

05555 

0.1737 

+90 

+  8 

0  Piscium 

44 

3.75 

16.9 

8  35.0 

19    5  14.0 

-  4  21>.0 

-1.1981 

0.5594 

0.1702 

-42 

-82 

fiCeti 

44 

3.84 

14.5 

8  18.6 

17  45.6 

+  7  37.1 

+1.16.->2 

0.5672 

0.1615 

+90 

+41 

f  Arietis 

54 

+3.90 

+13.7 

+10    5.5 

23    0] 

-11   19.3 

+0.1661 

0.5703 

+0.1573 

+44 

-22 

B.  A.C.755 

6 

3.91 

13.5 

10    2.9 

2:1  51.5 

-10  29.7 

+0.3441 

0.5711 

0.1528 

+56 

-12 

31  Arietis 

54 

3.98 

12.9 

11  575 

30    4     9.7 

-  6  20.5 

-0.9480 

0.57:^5 

0.1524 

-21 

-78 

B.  A.C.830 

6 

3.% 

12.2 

10  15.2 

6  45.4 

-  3  50.4 

+1.1874 

0.5750 

0.14J)6 

+90 

+45 

38  Arietis 

5 

4.02 

12.1 

11  57.9 

7  48.2 

-  2  49.8 

-0.4093 

0.5761 

0.1485 

+12 

-55 

Lalande  5725 

6 

+4.08 

+10.1 

+12  45.1 

17     1.0 

+  6    3.2 

+0.1086 

0.5817 

+0.1379 

+41 

-23 

B.  AC.  1272 

6 

4.2<) 

4.0 

17    2.0 

31  18  30.9 

+  6  35.9 

-1.1614 

0.5!)66 

0.09J)9 

-41 

-73 

48  Tauri 

6 

4.24 

3.1 

15    6.8 

21  41.3 

+  9  39.0 

+1.0812 

0.5981 

0.0945 

+90 

+41 

y  Tauri 

4 

4.25 

2.7 

15  20.<) 

23  18.3 

+11  12.3 

+0.9949 

0.5987 

0.0915 

+90 

+:J5 

d»  Tauri 

4 

4.30 

2.3 

17  16.3 

33    0  31.8 

-11  37.2 

-0.8271 

0.5993 

0.0913 

-13 

-73 

63  Tauri 

6 

+4.28 

+  2.2 

+16  30.5 

0  44.4 

-11  25.0 

-0.0419 

0.5^)94 

+0.0891 

+32 

-26 

d«  Tauri 

54 

4.29 

2.2 

17  10.6 

1     0.1 

-1 1     9.9 

-0.6896 

0.5994 

0.0887 

-  5 

-71 

d3  Tauri 

5 

4.31 

2.0 

17  39.9 

1  33.0 

-10  38.3 

-1.1314 

0.5998 

0.0874 

-38 

-73 

70  Tauri 

64 

4.25 

2.0 

15  40.6 

I  38.3 

-10  33.2 

+0.8720 

0.5998 

0.0874 

+90 

+26 

71  Tauri 

6 

4.24 

1.9 

15  21.4 

1  56.0 

-10  16.2 

+1.2485 

0.5999 

0.0870 

+J)0 

+57 

75  Tauri 

6 

+4.26 

+  1.7 

+16    6.1 

2  45.9 

-  9  28.2 

+0.5438 

0.6005 

+0.0853 

+73 

+  7 

e^  Tauri 

4 

4.25 

1.7 

15  42.4 

2  49.1 

-  9  25.2 

+0.9453 

0.6005 

0.0853 

+90 

+32 

^  Tauri 

4 

4.24 

1.7 

15  36.9 

2  51.4 

-  9  23.0 

+1.0406 

0.6005 

0.0853 

+90 

+:)9 

B.A.C.1391 

5 

4  25 

1.5 

15  56.6 

3  36.5 

-  8  39.6 

+0.7729 

0.6008 

0.08:>8 

+90 

+20 

85  Tauri 

6 

4.25 

1.3 

15  36.2 

4    8.1 

-  8    9.3 

+1.1.590 

0.6008 

0.0831 

+90 

+50 

a  Tauri 

I 

+4.28 

+  0.9 

+16  16.7 

5  44.7 

-6  36.4 

+0.6118 

0.6016 

+0.079<) 

+80 

+11 

B.  A.  C.  1526 

54 

4.27 

-  1.5 

16  58.3 

14  14.1 

+  1  3:j.o 

+0.5254 

0.6047 

0.0637 

+71 

+  8 

m  Tauri 

54 

4.30 

2.6 

18  2iM 

18    8.6 

+  5  18.2 

-0.7617 

0.6063 

0.05.58 

-10 

-72 

111  Tauri 

54 

4.25 

4.3 

17  16.5 

33    0  49.2 

+11  42.9 

+0.7789 

0.6080 

0.0418 

+90 

+25 

1 15  Tauri 

6 

4.27 

4.6 

17  51.7 

1  53.5 

-11  15.4 

+0.2362 

0.6084 

0.0396 

+49 

-6 

117  Tauri 

64 

+4.24 

-  4.6 

+17    8.5 

2  14.4 

-10  55.3 

+0.9685 

0.6084 

+0.0391 

+90 

+38 

119  Tauri 

5 

+4.27 

-  5.3 

+18  30.3 

3  50.7 

-  9  22.8 

-0.3328 

0.6087 

+0.0354   +16 

-38 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 


NOVEMBER. 


Tns  Stab's 


Name. 


B.  A.  C.  175J8 
120  Tauri 
\'^7  Tauri 
130  Tauri 
71  Orionis 

26  Geminorum 
X  Geminorum 
W.vii.685 
/  Geminorum 
J  Cancri 

3  Cancri 
5  Cancri 
2J)  Cancri 
f  Leonis 
o  Leonis 

]ti  Leonid 

B  A.C.3345 
B.  A.C.3398 

A   Leonis 

44  Leonis 

45  Leonis 

37  Hextantis 

38  Sextantis 
5G  Leonis 

c  Leonis 

80  Leonfs 

r  Leonis 
89  Leonis 

/3  Virginia 
Jupiter 

13  Virginis 

ff  Virginis 

Uranus 

38  Virginis 


Mag. 


Red'iiH  from 
1885.0. 


+4.23 
4.27 
4.27 
4.23 

4.18 

+4.03 
3.85 
3.79 
3.75 
3.63 

+3.64 
3  62 
3.43 
3.40 
2.95 

+2.92 
291 
2.84 
2.77 
2.66 

+2.61 
254 
253 

2.48 
2  46 

+2.33 
2.32 
2  29 
2.21 

+2.09 
2.08 

+1.SI7 


A£ 


-  5.2 
5.4 
6.4 
6.7 
9.6 

-12.1 
14.8 
16.0 
16.6 
17  3 

-17.9 
17.7 
18.6 
19.9 
19.5 

-20.2 
20.1 
19.4 
19.8 
19.5 

-18.8 
18.5 
18.5 
18.3 
18.2 

-16.9 
16.5 
16.5 
15.3 

-13.4 
13.4 

-11.0 


Appareut 
Declination. 


+  16  58.1 
18  27.4 

18  55.4 
17  41.0 

19  11.4 

+17  45.2 

16  44.7 

17  19.6 
17  55.8 
16    5.5 

+17  37.0 
16  46.0 
14.35.1 
11  48.2 
10  24.6 

+12  20.1 
n  57.3 

9  28.3 
10  33.3 

9  21.8 

+  7  32.5 
6  58.4 
6  56.9 
6  47.7 
6  42.9 

+  4  29.1 
3  29.0 
3  41.7 
2  24.5 

+  0  11.2 


9.1 
1.9 
6.0 


-  2  55.9 


At  Cox  junction  in  R.  A. 


Washiiif^Q 
Mean  Time. 


d     h      m 

23  3  53.1 

4  21.5 
7  59.6 
9  46.7 

20  22.9 

24  7    5.2 

21  1.3 
43    2  23.6 

5  24.9 

12  24.0 

13  53.5 

14  11.5 
*26  1  9.4 
«r    3  30.7 

7  27.6 

9  40.4 
10  11.0 
14  2.6 
19     1.3 

2  39.3 


38 


6  55.0 

11  57.9 

12  31.1 

16  26.4 
18  34.7 

29  6    2.6 

7  0.6 
9  59.1 

17  30.1 

30  5  24.7 

6  38.1 

7  13.3 

13  6.1 
22  56.9 


Hoar  Angle 
H 


b      m 

-  9  20.5 

-  8  53.3 

-  5  23.9 

-  3  41.2 
+  6  2!).4 


14.2 

8.4 
18.0 
47.9 

5.2 


-  7 
+  6 
+11 

-  9 

-  3 

-  1  39.3 

-  1  21.9 
+  9  10.4 
+10  32.6 

-  9  39.1 

-  7  31.1 

-  7     1.6 

-  3  18.4 

+  1  2<).8 
+  8  51.6 

-11  1.6 

-  6  9.2 

-  5  37.2 

-  1  50.0 
+  0  14.0 

+11  18.5 
-11  45.4 

-  8  52.8 

-  1  36.8 
+  9  54.3 

+1 1  5.3 
+11  39.3 

-  6  39.3 
+  2  52.3 


+1.2012 
-0.2678 
-0.6217 
+0.6598 
-0.7225 

+0.5829 
+1.0588 
+0.166:) 
-0.6374 
+0.6663 

-0.9833 
-0.1600 
+0.9705 
+0.4629 
+  I.2J)45 

-0.9833 
-0.6766 
+12448 
-0.6396 
-0.6787 

+0.4589 
+0.1720 
+0.1009 
-0.4282 
-0.7256 

-0.4972 
+0.3586 
-0.4036 
-0.4567 
-0.3548 

-0.2287 
-0.4608 
+0.6112 
-0.3155 


0.6087 
0.6087 
0.6092 
0.6095 
0.6101 

0.6094 
0.6063 
0.6040 
0.6033 
0.6008 

0.6002 
0.6002 
0.5952 
0.581 1 
0.5791 

0.5780 
0.5780 
0.5758 
0.5732 
0.5694 

0.5675 
0.5652 
0.5650 
0  5633 
0.5626 

0.5586 
0.5582 
0.5575 
0.5551 
0.5525 

0.5524 
0.5524 
0.5500 
0.5503 


+0.0354 
0.0348 
0.0268 
0.0228 

+0.0002 

-0.0231 
0.0525 
0.0639 
0.0697 
0.0831 

-0.0857 
0.0860 
0.1054 
0.1439 
0.1487 

-0.1510 
0.1514 
0.1553 
0.1604 
0.1669 

-oil  701 
0.17:^ 
0.1740 
0.1761 
0.1772 

-0.1818 
0.1821 
0.1828 
0.1842 
0.1824 

J).  1843 
0.1843 
0.1827 

-0.1807 


Limiting 
Parallels. 


+iH) 
+19 

-  1 

+87 

-  7 


S. 


+59 

-:m 

-60 
+19 
-70 


+77  +15 
+90  +44 
+451-12 
-  2  I  -65 
+87  1+14 

-25  I  -73 
+25   -32 


+90 
+65 
+90 

-23 


+31 
-  4 

+62 

-78 


3 '  -76 


+90 

-  1 

-  3 

+64 
+45 
+40 
+11 


+52 
-75 
-79 

-  7 
-23 
-27 
-60 


-6-83 

+  7-66 
+57 '-14 
+12   SO 


+10 
+  15 

+22 

+  9 
+77 
+17 


-64 
-56 

-48 
-64 
-  1 
-54 


DECEMBER. 


k  Virginis 
46  Virginis 
48  Virginis 

0  Virginis 

2' Virginis 

81   Virginis 

m  Virginis 
B.  AC.  4647 
W.  xiii.  825 

94  Virginis 

95  Virginis 

96  Virginis 
K  Virginis 
2  Li  brie 

^1  LibrsB 
o'  Libre 
y  Librae 


B.  AC.  6294 

pi  Sagittarii 


6 

+1.95 

-10.6 

6 

1.95 

10.6 

6 

1.94 

10.4 

4i 

1.93 

9.5 

6 

+1.84 

-  8.1 

5i 

i.a5 

7.2 

54 

1.85 

6.8 

6 

1.79 

6.1 

6 

1.82 

5.7 

6 

+1.77 

-  5.3 

6 

1.78 

5.1 

64 

1.79 

4.8 

44 

1.78 

4.5 

6 

1.78 

3.6 

6 

+1.70 

-  1.6 

6 

1.70 

+  0.7 

44 

1.67 

1.4 

6 

+1.70 

+113 

4 

+1.75 

+13.4 

3  11.6 

2  45.1 

3  2.9 

4  55.7 


39.8 
17.3 
7.5 
29.6 
59.7 


.  8  20.6 

8  45.i) 

9  47.5 
9  44.5 

11  11.4 

-11  25.8 
14  43.4 
14  24.3 

NEW 

-18  28.7 
-18    3.6 


J     2    4).2l 
2  27.1 
4     1.1 
6  52.7 

17  20.6 

19  59.9 

21  54.5 

2    4  16.4 

4  38.3 


9  37.8 

9  49.9 

10  54.2 

12  44.8 

17  43.5 

3  8  22.0 
21  48.0 

4  3  39.9 

MOON. 

7  13  50.0 

8  13  48.7 


+  5  49.6 

-0.5934 

0.5503 

-0.1798 

+  2 

-76 

+  6  15.6 

-1.1366 

0.5502 

0.1795 

-:<5 

-90 

+  7  46.6 

-1.1074 

0.5501 

0.1791 

-33 

-90 

+10  32.7 

+4).3550 

0.5499 

0.1776 

+56 

-15 

-  3  19.7 

-0.7058 

0.5496 

-0.1724 

-6 

-90 

-  0  45.6 

+0.5518 

0.5498 

0.1706 

+69 

-  4 

+  1  5.3 

+1.1097 

0.5598 

0.1693 

+82 

+:« 

+  7  14.9 

-0.6206 

0.5500 

0.1650 

-  2 

-79 

+  7  36.2 

+0.9080 

0.5500 

0.1644 

+81 

+17 

-11  34.0 

-0.5934 

0.5504 

-0.1604 

-  1 

-76 

-11  22.3 

-0.1784 

0.5505 

0.1604 

+22 

-45 

-10  20.1 

+0.7369 

0.5505 

0.1596 

+79 

+  7 

-  8  33.1 

+0.3925 

0.5507 

0.1579 

+56 

-13 

-  3  44.0 

+1.1569 

0.5509 

0.15:^5 

+79 

+38 

+10  25.9 

-0.7266 

0.5525 

-0.1389 

-11 

-90 

-  0  34.3 

+1.0416 

0.5541 

0.1227 

+76 

+29 

+  5  6.1 

+0.00:16 

0.5546 

-0.1153 

+27 

-34 

-11  25.9 

-0.0110 

0.5529 

+0.0118 

+16 

-35 

+11  46.4 

+0.2601 

0.5474 

+0.Q491 

+35 

-20 
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ELEMENTS  FOR  THE  PREDICTION  OF  OOOULTATIONg.     ' 

DECEMBER. 

Thb  Stab's 

At  CoMJUMcnoH  ix  K.  A. 

LlmiUng 
Parallels. 

Reil'ns  ft'oni 

Name. 

Mag. 

1885.0. 

T^rroi 

Washington 
MeanlTme. 

Hour  Angle 
H 

r 

«* 

y* 

N. 

8. 

Aa 

A< 

p)  Hngittarii 

54 

+1*76 

+li'.3 

-18  3r.o 

d     b    m 
8  13  52.7 

h     m 
+11  50.2 

+0.7674 

0.5474 

+0.0491 

+72 

+10 

B.A.C.6710 

6 

1.78 

13.9 

18  28.9 

21    13.9 

-5    2.6 

+1.1319 

0.5457 

0.05i)7 

+72 

+39 

«i  8agittarii 

6 

1.77 

14.3 

16  33.1 

2:)    3.2 

-  3  16.8 

-0.8978 

0.5450 

0.0624 

-30 

-90 

^Hagittarii 

5 

1.77 

14.3 

16  23.3 

2:J  55.8 

-  2  25.8 

-1.0216 

0.5448 

0.0639 

-39 

-90 

g  tSagittarii 

54 

1.80 

14.9 

15  47.5 

9    7  28.7 

+  4  52.9 

-1.1625 

0.5424 

0.0749 

-50 

-90 

3  Capricomi 

3 

+1.85 

+15.7 

-15    8.2 

18  51.1 

-8    6.0 

-0.9546 

0.5392 

+0.0897 

-31 

-90 

BAG.  7063 

6 

1.87 

15.9 

15  26.0 

23  51.0 

-  3  15.3 

-0.1610 

0  5379 

0.0962 

+16 

-44 

r'  Capricomi 

54 

1.90 

16.0 

15  32.4 

10    2  58.4 

-  0  13.7 

+0.2617 

0.5370 

0.0J>99 

+41 

-20 

T*  Capricomi 
Lafande  40622 

5 

1.91 

16.1 

15  21.1 

3  56.4 

+  0  42.5 

+0.15:% 

0.5366 

0.1012 

+36 

-26 

6 

1.98 

16.5 

14  55.3 

13  42.8 

+10  11.0 

+0.7214 

0.5341 

0.1126 

+75 

+  6 

8  Aquarii 

6 

+1.97 

+16.9 

-13  29.4 

14  20.9 

+10  48.0 

-0.7973 

0.5339 

+0.1131 

-18 

-90 

9  Aquarii 

6 

1.98 

16.7 

13  58.3 

14  57.3 

+11  23.3 

-0.1924 

0.5:«7 

0.1139 

+17 

-46 

18  Aqunrii 

6 

2.05 

17.1 

13  21.9 

11    2  39.9 

-  1  15.3 

+0.54:54 

0.5308 

0.1266 

4€4 

-  4 

X  Capricomi 

54 

2.14 

17.7 

11  53.4 

14     8.1 

+  9  52.3 

+0.4227 

0.5288 

0.1373 

+56 

-11 

B.  AC.  7630 

6 

2.17 

18.1 

10  50.8 

17  47.4 

-10  34.9 

-0.2232 

0.5278 

0.1375 

+18 

-48 

0  Aquarii 

44 

+2.27 

+18.6 

-  8  21.0 

19    5  49.1 

+  1    5.5 

-1.2286 

0.5260 

+0.1504 

-48 

-90 

B.  AC.  7774 

6 

2.26 

18.2 

9  36.5 

5  50.3 

+  1     6.7 

+0.1637 

0.5260 

0.1504 

+41 

-26; 

p  Aquarii 
67  Aqunrii 

54 

2.28 

18.5 

8  23.5 

7  34.1 

+  2  47.4 

-0.9156 

0.5259 

0.1518 

-21 

-90| 

6 

2.38 

18.5 

7  33.6 

19  32.1 

-  9  35.8 

+0.0348 

0.5250 

0.1600 

+35 

-33! 

78  Aquarii 

6 

2.45 

18.4 

7  48.6 

IS    1  25.7 

-  3  52.5 

+1.2621 

0.5252 

0.1635 

+83 

+49. 

82  Aquarii 

64 

+2.48 

+18.4 

-7  11.1 

5  34.4 

+  0    8.9 

+1.2583 

0.5252 

+0.1658 

+83 

+49 

B.  A  C.  8094 

54 

2.58 

19.2 

4     7.0 

12  21.3 

+  6  43.8 

-0.9672 

0.5255 

0.1689 

-22 

-90 

06  Aquarii 

54 

2.59 

18.5 

5  44.8 

14  18.9 

+  8  37.9 

+1.1468 

0.5256 

0.1696 

+85 

+36 

20  Piscium 

54 

2.76 

18.4 

-  3  23.7 

14    5     3.7 

-  1     3.4 

+1.1243 

0.5277 

0.1750 

+87 

+34 

44  Piscium 

6 

3.01 

18.3 

+  1   18.5 

15    0     8.1 

-  6  33.4 

-0.5816 

0.5328 

0.1780 

+  3 

-74 

B.  AC.  237 

64 

+3.16 

+17.3 

+  2  46.0 

13    3.5 

+  5  58.3 

+0.1599 

0.5379 

+0.1776 

+44 

-25 

73  Piscium 

64 

3.28 

17.2 

5    2.6 

19  42.9 

-11  34.8 

-1.0783 

0.5411 

0.1765 

-30 

-85 

77  Piscium 

6 

3.27 

16.9 

4  18.1 

20  11.0 

-11     7.5 

-0.2085 

0.5412 

0.1764 

+23 

-46 

s  Piscium 

54 

3.30 

17.1 

5    2.8 

21  26.1 

-  9  54.8 

-0.7791 

0.5420 

0.1761 

-  9 

-85 

96  Piscium 

64 

3.44 

16.2 

6  42  3 

1«    7  2:5.6 

-  0  16.2 

-0.7863 

0.5475 

0.1729 

-  9 

-84 

fi  Pis«ium 
64  Celi 

5 

+3.43 

+15.8 

+  5  33.2 

7  55.4 

+  0  14.5 

+0.5176 

0.5475 

+0.1728 

+6^ 

-  5 

6 

3.71 

13.2 

8    2.1 

17    3  11.2 

-  5    7.6 

41.1463 

0.5594 

0.1623 

+90 

+39 

f'Ceti 

44 

3.73 

13.1 

8  18.6 

3  55.7 

-  4  24.7 

+0.9812 

0.5599 

0.1617 

+90 

+25 

f  Arietis 

54 

3.83 

12.6 

10    5.5 

9  16.4 

+  0  45.2 

-0.0155 

0.5632 

0.1577 

+:i4 

-32 

B.  A.  C.  755 

6 

3.84 

12.4 

10    2.9 

10     8.9 

+  1  35.8 

+0.1671 

0.5640 

0.1568 

+44 

-22 

31  Arietis 

54 

+3.94 

+12.1 

+11  57.2 

14  31.7 

+  5  49.6 

-1.1205 

0.5675 

+0.1528 

-35 

-78 

B.  A.  C.  830 

6 

3.91 

11.1 

10  15.2 

17  10.1 

+  8  22.5 

+1.0309 

0.5692 

0.1.')04 

+90 

+31 

38  Arietis 

5 

3.97 

11.2 

11  57.9 

18  14.8 

+  9  24.1 

-0.5709 

0.5698 

0.1495 

+  3 

-67 

Lalaiide  5725 

6 

4.09 

9.4 

12  45.1 

18    3  34.6 

-  5  35.1 

-0.0256 

0.5769 

0.1390 

+33 

-30 

48  Tauri 

6 

4.44 

2.4 

15    6.7 

19    8  25.9 

-  1  48.2 

+1.0224 

0.5977 

0.0969 

+90 

+36 

y  Tnuri 
(Ji  Tauri 

4 

+4.45 

+  2.0 

+15  20.9 

10    2.8 

-  0  15.0 

+0.9378 

0.5981 

+0.0944 

+90 

+30 

4 

4.50 

1.9 

17  16.3 

11  16.5 

+  0  55.8 

-0.8754 

0.5991 

0.0926 

-17 

-73 

63  Tauri 

6 

4.49 

1.7 

16  30.5 

11  28.8 

+  1     7.6 

-0.0919 

0.5996 

0.0915 

+^ 

-29 

d»  Tauri 

54 

4.50 

1.8 

17  10.6 

11  44.4 

+  1  22.7 

-0.7382 

0.59J)6 

0.0915 

-  8 

-73 

<J3  Tauri 

5 

4.52 

1.6 

17  39.9 

12  17.5 

+  1  54.5 

-1.I77I 

0.5998 

0.0907 

-43 

-73 

70  Tauri 

64 

+4.47 

+  1.4 

+15  40.6 

12  22.7 

+  1  59.5 

+0.8231 

0.5998 

+0.0905 

+90 

+23 

71  Tauri 

6 

4.46 

1.2 

15  21.4 

12  40.3 

+  2  16.3 

+I.I703 

0.6002 

0.0896 

+90 

+51 

75  Tauri 

6 

4.49 

1.1 

16    6.1 

13  30.0 

+  3    4.2 

+0.4972 

0.6009 

0.0879 

+68 

+  4 

<?«  Tauri 

4 

4.48 

1.1 

15  42.4 

13  33.2 

+  3    7.2 

+0.8976 

0.6009 

0.0879 

+JK) 

+28 

S^  Tauri 

4 

4.47 

1.0 

15  36.9 

13  35.6 

+  3    9.5 

+0.9929 

0.6009 

0.0879 

+90 

+35 

B.  AC.  1391 

5 

+4.49 

+  0.9 

+15  56.6 

14  20.6 

+  3  52.7 

+0.7288 

0.6009 

+0.0871 

+90 

+17 

81  Tauri 

64 

4.48 

0.8 

15  26.5 

14  23.4 

+  3  55.4 

+1.2342 

0.6011 

0.0869 

+90 

+59 

85  Tauri 

6 

4.48 

0.6 

15  36.2 

14  52.0 

+  4  22.0 

+1.1  i:w 

0.6015 

0.0857 

+90 

+45 

a  Tauri 

1 

4.52 

+  0.2 

16  16.1 

16  28.1 

+  5  55.2 

+0.5830 

0.6026 

0.0825 

+76 

+  9 

B.  AC.  1526 

54 

4.57 

-  21 

16  58.3 

ao    0  54.1 

-  9  58.8 

+0.5110 

0.6071 

0.0665 

+70 

+  7 

lit  Tauri 

54 

+4.63 

-  3.1 

+18  29.3 

4  46.3 

-  6  15.9 

-0.7553 

0.6092 

+0.0586 

-  9 

-72 

111  Tauri 

54 

+4.62 

-  5.2 

+17  16.5 

11  21.9 

+  0    3.7 

+0.7896 

0.6120 

+0.0453 

+90   +2511 

■    — 

OCCULTATIONS,   1885. 
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EI.FiMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

DECEMBEB. 

Thb  Stab's 

At  Conjunction  ik  B.  A. 

LimitinK 
Parallela. 

Re<Vn8  from 

Name. 

Mag. 

1B85.0. 

AppareBt 
DeotinatioD. 

Wasbinfrton 
MeanTbne. 

HonrAnglo 

T 

xf 

y' 

N. 

8. 

Aa 

A3 

115  Tanri 

6 

+4*64 

-5.4 

+17  5l'.7 

d     h    m 
30  12  25.1 

h     m 
+  1     4.4 

+0.2543 

0.6124 

+0.0421 

+55 

-  5 

117  Tauri 

H 

4.61 

5.6 

17    8.5 

12  45.8 

+  1  24.2 

+0.9804 

0.6125 

0.0418 

+JK) 

+38 

119  Tauri 

5 

4.66 

6.0 

18  30.3 

14  20.7 

+  2  55.2 

-0.3052 

0.6130 

0.0390 

+17 

-37 

120  Tauri 

6 

4.66 

6.2 

18  27.4 

14  51.0 

+  3  24.3 

-0.2376 

0.6137 

0.0375 

+21 

-33 

127  Tauri 

H 

4.68 

7.3 

18  55.4 

18  25.5 

+  6  50.1 

-0.6801 

0.6148 

0.0292 

+  2 

-66 

130  Tauri 

6 

^.65 

-  7.8 

+17  41.0 

20  io.6 

+  8  30.9 

+0.6950 

0.6152 

+0.0260 

+90 

+21 

71  Ononis 

6 

4.67 

10.8 

19  11.4 

31    6  33.4 

-  5  32.0 

-0.6452 

0.6174 

+0.0023 

-  2 

-61 

26  Geminonim 

H 

4.58 

13.6 

17  45.2 

16  59.4 

+  4  28.1 

+0.6720 

0.6181 

-0.0208 

+89 

+20 

;i  Geminonim 

4 

4.49 

16.8 

16  44.6 

33    6  30.4 

-  6  34.5 

+1.1757 

0.6167 

0.0514 

+90 

+55 

w.vii.eas 

6 

4.46 

18.1 

17  19.6 

11  42.2 

-  1  35.5 

+0.3078 

0.6156 

0.0624 

+54 

-  4 

/  Qeminorum 

6 

+4.45 

-18.8 

+17  55.8 

14  37.2 

+  1   12.3 

-0.4765 

0.6146 

-0.0686 

+  8 

-61 

1  Cancri 

6 

4.35 

20.0 

16    5.5 

21  21.7 

+  7  40.4 

+0.8228 

0.6128 

0.0819 

+90 

+24 

3  Cancri 

6 

4.37 

20.6 

17  37.0 

22  47.8 

+  9    2.9 

-0.7984 

0.6121 

0.0853 

-12 

-73 

5  Cancri 

Hi 

4.35 

20.5 

16  46.0 

23    5.2 

+  9  19.6 

+0.0131 

0.6121 

0.0856 

+36 

-22 

29  Cancri 

6 

4.19 

22.0 

14  lio.O 

33    9  38.7 

-  4  32.4 

+1.1511 

0.6071 

0.1059 

+90 

+47 

54  Cancri 

eh 

+4.10 

-23  j> 

+15  46.2 

18  27.5 

+  3  55.5 

-1.0186 

0.6025 

-0.1212 

-26 

-75 

^  Leonis 

54 

3.83 

24.3 

11  48.2 

34  11     0.1 

-  4  10.4 

+0.7001 

0.5907 

0.1452 

+90 

+10 

\S  Leonis 

6 

3.76 

249 

12  20.0 

16  56.5 

+  1  32.5 

-0.7134 

0.5893 

0.1527 

-  5 

-78 

B.  AC.  3345 

6 

3.75 

24  8 

11  57.2 

17  25.7 

+  2    0.7 

-0.4116 

0.5892 

0.1536 

+12 

-55 

A  Leonis 

54 

3.63 

24.9 

10  33.2 

3a    1  57.4 

+10  13.3 

-0.3630 

0.5835 

0.1622 

+15 

-53 

44  Leonis 

6 

+3.54 

-24.7 

+  9  21.7 

9  20.1 

-  6  40.1 

-0.3944 

0.5795 

-0.1688 

+13 

-56 

48  Leonis 

54 

3.48 

24.1 

7  32.4 

13  27.6 

-  2  41.6 

+0.7318 

0.5754 

0.1724 

+90 

+  8 

49  Leonis 

6 

3.48 

24.6 

9  14.2 

13  32.9 

-  2  36.5 

-0.9897 

0.5754 

0.1724 

-23 

-81 

37  Sexlantta 

64 

3.41 

23.8 

6  58.3 

18  21.3 

+  2     1.6 

-0.4533 

0.5745 

0.1755 

+64 

-  8 

38  Sextantis 

6 

3.40 

23.8 

6  56.8 

18  53.5 

+  2  32.6 

+0.3846 

0.5740 

0.1758 

459 

-12 

56  Leonis 

64 

+3.36 

-23.7 

+  6  476 

22  41.9 

+  6  13.0 

-0.1363 

0.5718 

-0.1782 

+27 

-41 

c  Leonis 

54 

3.34 

23.7 

6  42.8 

3«    0  46.6 

+  8  13.4 

-0.4263 

0.5709 

0.1793 

+11 

-60 

80  Leonis 

64 

3.21 

22.6 

4  2<).0 

11  57.0 

-  4  59.6 

-0.1fKJ6 

0.5652 

0.1838 

+24 

-46 

r  Leonis 

5 

3.20 

22.2 

3  28.9 

12  53.6 

-  4    4.9 

+0.6495 

0.5645 

0.1840 

+82 

+  2 

89  Leonis 

6 

3.17 

22.2 

3  41.6 

15  48.1 

-  1  16.4 

-0.1019 

0.5631 

0.1848 

+29 

-40 

0  Virginis 

^ 

+3.09 

-21.2 

+  2  24.4 

23  10.1 

+  5  50.5 

-0.1552 

0.5(i03 

-0.1860 

+26 

.44 

13  Virginis 

64 

2.96 

19.1 

-  0    9.2 

37  12    5.4 

-  5  40.1 

+0.0705 

0.5555 

0.1860 

+39 

-31 

ij  Virginis 

34 

2.95 

19.1 

0    2.0 

12  40.0 

-  5    6.7 

-0.1615 

0.5551 

0.1858 

+26 

-44 

Jupiter 

0  52.1 

15  55.3 

-  1  57.8 

+0.0964 

0,5543 

0.1851 

+39 

-2<» 

Uranus 

2  21.7 

19  41.1 

+  1  40.6 

+0.9455 

0.5530 

0.1843 

+88 

+20 

:W  Virginis 

6 

+2.80 

-16.5 

-  2  560 

38    4  14.6 

+  9  57.3 

-0.0278 

0.5513 

-0.1821 

+33 

-36 

k  Virginis 

6 

2.77 

16.0 

3  11.7 

7  16.8 

-11     6.5 

-0.3058 

0.5507 

0.1808 

+17 

-53 

46  Virginis 

6 

2.76 

16.0 

2  45.2 

7  43.5 

-10  40.6 

-0.8482 

0.5507 

0.1806 

-14 

^90 

48  Virginis 

6 

2.75 

15.8 

3    3.0 

9  17.2 

-  9    9.9 

-0.8210 

0.5501 

0.1802 

-12 

-90 

6  Virginis 

44 

2.75 

14.9 

4  55.7 

12    8.1 

-  6  24.6 

+0.6307 

0.5498 

0.1787 

+78 

0 

65  Virginis 

6 

+2.68 

-14.1 

-  4  19.5 

18  28.6 

-  0  16.4 

-1.1238 

0.5487 

-0.1753 

-35 

-90 

66  Virginis 

6 

2.67 

14.0 

4  34.0 

19    3.2 

+  0  17.1 

-0.9718 

0.5487 

0.1752 

-23 

-90 

i*  Virginis 

6 

2.66 

13.3 

5  39.9 

22  35.2 

+  3  42.3 

-0.4361 

0.5484 

0.1729 

+10 

-62 

81   Virginis 

54 

2.66 

12.3 

7  17.4 

39    1   14.7 

+  6  16.5 

+0.8174 

0.5482 

0.1714 

+83 

+11 

n  Virginis 

6 

2.59 

11.9 

6  16.0 

6  21.7 

+11  13.7 

-1.1308 

0.5478 

0.1680 

-36 

-90 

B.A.C.4647 

6 

+2.58 

-11.1 

-  7  29.7 

9  326 

-  9  41.6 

-0.3646 

0.5476 

-0.1654 

+13 

-57 

W.  xiii.  825 

6 

2.61 

10.6 

8  59.8 

9  54.8 

-  9  20.1 

+1.1609 

0.5476 

0.1653 

+81 

+38 

94  Virginis 

6 

2.55 

10.1 

8  20.7 

14  55.8 

-  4  28.8 

-0.3462 

0.5474 

0.1613 

+13 

-56 

95  Virginis 

6 

2.56 

9.9 

8  46.0 

15    8.1 

-  4  16.9 

+0.0671 

0.5474 

0.1613 

+:J6 

-31 

96  Virginis 

64 

2.57 

9.4 

9  47.6 

16  12.8 

-  3  14.2 

+0.9824 

0.5474 

0.1603 

+81 

+23 

K  Virginis 

44 

+2.55 

-9.2 

-  9  44.6 

18    4.1 

-  1  26.5 

+0.6349 

0.5471 

-0.1586 

+75 

+  1 

1^1  Librae 

6 

2.41 

5.7 

11  25.9 

30  12  51.8 

-  7  17.0 

-0.5210 

0.5478 

0.1393 

+  1 

-60 

f «  Librae 

6 

2.41 

5.6 

10  56.9 

15    0.4 

-  5  10.5 

-1.1984 

0.5490 

0.1383 

-47 

-90 

qS  LibraB 

6 

2.38 

2.6 

14  43  4 

31    3  27.5 

+  6  52.5 

+1.2260 

0.5490 

0.1237 

+76 

+48 

y  Librae 

44 

2.32 

1.7 

14  24.3 

9  24.0 

-11  22.4 

+0.1691 

0.5495 

0.1160 

+37 

-25 

n  Libras 

6 

+2.31 

-  0.7 

-15  18.4 

13  27.0 

-  7  27.2 

+0.6829 

0.5501 

-0.1110 

+73 

+  4 

49  Librae 

6 

+2.28 

+  1.0 

-16  11.6 

21    10.4 

+  0     1.1    +0.8275 

0.5508 

-0.1015 

+74j+13|| 
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DOWNES'S  TABLE  GIVING  VALUES  OF  r. 

.._  , 

J     FOR  COMPUTING  THE  TIME  AND  HOURANGLE  OF  APPARENT  CONJUNCTION. 

k 

LaL  r^^ 

LaL  660 

Lat.  60O 

Lat.  540 

Lat.  48° 

Lat.  420 

Lat.  360 

I' 

X' 

I' 

z' 

xf 

X' 

xf 

ea 

.56 

^0 

,62 

.56 

.50 

.62 

.56 

.50 
m 

.62 

.56 

.50 

m 

.62 

.56 

.50 

.62 

.56 

.50 

.62 

.56 

m 

.50 
m 

h   m 

~m 

m 

m 

m 

m 

m 

m~ 

m 

0  U 

0 

U 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

10 

2 

2 

2 

2 

2 

2 

3 

3 

3 

3 

4 

4 

4 

4 

5 

5 

5 

6 

5 

6 

7 

s*u 

:i 

3 

4 

4 

5 

5 

5 

6 

7 

6 

7 

9 

8 

9 

11 

9 

10 

12 

11 

12 

14 

30 

5 

5 

6 

6 

7 

8 

8 

9 

11 

10 

11 

13 

12 

13 

16 

14 

16 

18 

16 

18 

22 

40 

6 

7 

8 

8 

0 

11 

11 

12 

14 

13 

15 

17 

16 

18 

21 

18 

21 

24 

21 

24 

29 

50 

7 

8 

10 

10 

11 

13 

13 

15 

17 

16 

19 

21 

19 

22 

26 

22 

26 

30 

26 

30 

36 

1   0 

9' 

10 

li 

12 

14 

16 

16 

18 

21 

19 

22 

26 

23 

26 

31 

26 

31 

36 

30 

35 

42 

10 

10' 
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13 

14 

16 

18 

18 

21 

24 

22 

26 

30 

26 

30 

36 

31 

35 

42 

35 

40 

48 

2Q 

12 

13 

15 

16 

18 

21 
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2:5 

27 

25 

29 

34 

30 

34 

40 

35 

40 

47 

39 

45 

54 

30 

13 

15 

17 

18 

20 

23 

23 

26 

30 

28 

32 

37 

33 

38 

45 

39 

44 

52 

43 

50 

59 

40 

14 

16 

18 

20 

22 

25 

25 

29 

33 

31 

35 

41 

36 

42 

49 

42 

48 

57 

47 

54 

64 

SO 

16 

18 

20 

21 

24 

28 

27 

31 
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34 

38 

44 

39 

45 

53 

45 

52 

61 

51 

58 

68 
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17 

10 

22 

23 

96 

30 

29 

33 

39 

36 

41 

47 

42 

48 

56 

48 

55 

65 

54 

62 

72 

10 
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23 

25 

28 

32 

31 

36 

41 

38 

43 

50 

45 

51 

59 

51 

59 

68 

57 

66 

76 

20 

UJ 

22 

24 

26 

30 

34 

33 

38 

43 

40 

46 

53 

47 

54 

62 

54 

62 

71 

60 

69 

80 

30 

SJO 

23 

26 

28 

31 

36 

35 

40 

45 

42 

48 

55 

50 

56 

65 

57 

64 

74 

63 

72 

83 

40 

21 

24 

27 

25* 

33 

37 

37 

42 

47 

44 

50 

58 

52 

59 

68 

59 

67 

77 

65 

74 

86 

60 

542 

25 

28 

30 

34 

39 

38 

43 

49 

46 

52 

60 

54 

61 

70 

61 

69 

79 

68 

76 

88 

"   3   0 

*23 

26 

30 

3t 

35 

40 

40 

45 

51 

48 

54 

62 

56 

63 

72 

63 

71 

81 

70 

79 

90 

'      10 

n 

27 

31 

33 

36 

42 

4J 

46 

53 

49 

56 

63 

57 

65 

74 

65 

73 

83 

72 

81 

92 

20 

25 

ad 

32 

34 

38 

43 

42 

47 

54 

51 

57 

65 

59 

66 

75 

66 

74 

85 

73 

82 

93 

30 

26 

2U 

33 

35 

30 

44 

43 

49 

55 

52 

58 

66 

60 

67 

77 

68 

76 

86 

74 

83 

95 

1      40 

26 

2U 

33 

36 

40 

45 

44 

50 

56 

53 

59 

67 

61 

69 

78 

69 

77 

87 

75 

84 

96 

50 

27 

30 

34 

36 

41 

46 

45 

51 

57 

54 

60 

68 

62 

70 

79 

70 

78 

88 

76 

85 

96 

4   0 

28 

31 

35 

37 

41 

47 

46 

52 

58 

55 

61 

69 

63 

70 

79 

71 

79 

89 

77 

86 

97 

io 

28 

31 

35 

38 

42 

47 

47 

52 

59 

56 

62 

70 

64 

71 

80 

71 

79 

89 

78 

86 

97 

ao 

tm 

32 

36 

3a 

42 

48 

47 

53 

59 

56 

62 

70 

64 

71 

80 

72 

80 

89 

78 

87 

97 

30 

2i\ 

32 

36 

30 

43 

48 

48 

53 

60 

57 

63 

71 

65 

72 

81 

72 

80 

90 

79 

87 

97 

40 

29 

33 

37 

30 

43 

49 

48 

53 

60 

57 

63 

71 

65 

72 

81 

72 

80 

89 

79 

87 

97 

50 

30 

33 

37 

3U 

44 

49 

48 

54 

60 

57 

63 

71 

65 

72 

81 

72 

80 

89 

79 

87 

96 

&   0 

30 

33 

37 

30 

44 

40 

49 

54 

60 

57 

63 

71 

65 

72 

80 

72 

80 

89 

78 

86 

95 

JO 

30 

33 

37 

40 

44 

49 

49 

54 

60 

57 

63 

71 

65 

72 

80 

72 

79 

88 

78 

86 

95 

ao 

30 

33 

37 

40 

44 

49 

49 

54 

60 

57 

63 

71 

65 

71 

79 

72 

79 

88 

78 

85 

94 

30 

30 

33 

37 

40 

44 

49 

49 

54 

60 

57 

63 

70 

64 

71 

79 

71 

78 

87 

77 

85 

93 

40 

30 

33 

37 

30 

44 

49 

48 

53 

59 

56 

62 

70 

64 

70 

78 

70 

77 

86 

76 

84 

91 

50 

30 

:i3 

37 

311 

43 

48 

48 

53 

59 

56 

61 

69 

63 

70 

77 

70 

77 

85 

75 

83 

90 

6   0 

30 

33 

37 

30 

43 

48 

48 

52 

58 

55 

61 

68 

63 

69 

76 

69 

76 

84 

74 

82 

89 

10 

30 

3:i 

37 

314 

43 

47 

47 

52 

58 

55 

60 

67 

62 

68 

75 

68 

75 

82 

73 

80 

87 

SO 

29 

32 

36 

38 

43 

47 

47 

51 

57 

54 

60 

66 

61 

67 

74 

67 

73 

81 

72 

79 

85 

30 

2t| 

32 

36 

38 

42 

46 

46 

51 

56 

53 

59 

65 

60 

66 

73 

66 

72 

80 

71 

78 

84 

40 

20 

32 

35 

37 

41 

46 

45 

50 

55 

53 

58 

64 

59 

65 

71 

65 

71 

78 

70 

76 

82 

50 

28 

31 

35 

37 

40 

45 

45 

49 

54 

52 

57 

62 

58 

63 

70 

63 

69 

76 

68 

71 

80 

7   0 

28 

31 

34 

36 

40 

44 

44 

48 

53 

51 

55 

61 

57 

62 

68 

62 

68 

75 

67 

73 

78 

10 

27 

30 

34 

3r. 

30 

43 

43 

47 

52 

50 

54 

60 

56 

61 

67 

61 

66 

73 

65 

71 

76 

20 

27 

30 

33 

35 

38 

42 

42 

46 

51 

48 

53 

58 

54 

59 

65 

59 

65 

71 

64 

60 

74 

30 

26 

20 

32 

34 

37 

41 

41 

45 

49 

47 

52 

57 

53 

58 

63 

58 

6:J 

69 

6a 

67 

71 

40 

26 

28 

31 

33 

36 

40 

40 

44 

48 

46 

50 

55 

51 

56 

62 

56 

61 

67 

50 

25 

27 

31 

32 

35 

39 

39 

42 

47 

45 

49 

53 

50 

54 

60 

54 

59 

65 

6   0 

24 

27 

30 

31 

34 

38 

38 

41 

45 

43 

47 

52 

48 

52 

58 

53 

57 

63 

10 

24 

26 

2t> 

3(1 

33 

37 

36 

40 

44 

42 

46 

50 

47 

51 

56 

52 

55 

60 

20 

23 

25 

28 

ffi) 

32 

35 

35 

38 

42 

40 

44 

•48 

45 

49 

54 

30 

22 

24 

27 

28 

31 

34 

34 

37 

41 

39 

42 

46 

43 

47 

52 

40 

21 

23 

26 

27 

30 

33 

33 

35 

39 

37 

41 

44 

41 

45 

49 

50 

20 

22 

25 

26 

2H 

31 

•31 

34 

37 

36 

39 

42 

40 

43 

47 

9   0 

lit 

21 

24 

2r» 

27 

30 

30 

32 

35 

34 

37 

40 

10 

IB 

20 

22 

24 

m 

28 

28 

31 

34 

32 

35 

38 

20 

IH 

1!J 

2J 

22 

24 

27 

27 

20 

32 

31 

33 

36 

30 

16 

IH 

2*> 

21 

23 

25 

25 

27 

30 

2!> 

31 

34 

40 

ir, 

17 

1!) 

20  22 

24 

24  2() 

28 

27  29 

32 
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DOWNES'S  TABLE  GIVING  VALUES  OF-  r. 

FOR  COMPUTING  THE  TIME  AND  HOUR-ANGLE  OF  APPARENT  CONJUNCTION. 

A 

Lat.  30<» 

Lat.  24<» 

Lat.  I80 

Lat.  120 

Lat.  i^ 

Lat.  00 

x' 

x' 

x' 

X' 

x' 

x' 

.62 

.56 

.50 

.62 

..56  1  .50 

.62 

.56!  -^^ 

.62 

lU 

.56 

.50 

.62 

.56 

.50 

.62 

.56 

.50 

b  in 

m 

m 

m 

m 

m 

m 

Ul 

Dl 

m 

Ul 

m. 

ni 

ni 

lU 

Ul 

m 

m 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

10 

6 

7 

8 

7 

7 

9 

7 

8 

9 

7 

8 

10 

7 

8 

10 

8 

9 

11 

20 

12 

14 

16 

13 

14 

18 

14 

16 

19 

14 

16 

20 

14 

17 

21 

15 

18 

21 

30 

17 

20 

24 

19 

22 

27 

20 

24 

29 

21 

25 

30 

21 

25 

31 

22 

26 

32 

40 

23 

27 

32 

25 

29 

36 

26 

32 

39 

28 

33 

40 

28 

34 

41 

29 

34 

42 

50 

28 

33 

40 

31 

36 

44 

32 

39 

48 

35 

40 

50 

35 

42 

51 

35 

42 

52 

1  0 

33 

39 

47 

36 

42 

52 

38 

46 

56 

40 

47 

59 

41 

4<) 

60 

41 

49 

61 

10 

38 

45 

54 

41 

48 

59 

44 

52 

63 

46 

54 

67 

47 

56 

68 

47 

56 

69 

20 

43 

50 

60 

46 

54 

65 

49 

58 

70 

52 

60 

74 

53 

62 

•75 

53 

6*:} 

76 

30 

48 

55 

66 

51 

60 

71 

54 

64 

76 

57 

66 

79 

58 

68 

81 

59 

69 

82 

40 

52 

60 

71 

56 

65 

77 

59 

69 

82 

62 

72 

84 

63 

73 

87 

64 

74 

88 

50 

56 

64 

76 

60 

69 

82 

64 

74 

87 

66 

77 

89 

68 

73 

92 

68 

79 

93 

2    0 

59 

68 

80 

64 

73 

86 

68 

78 

91 

70 

81 

95 

72 

83 

97 

72 

83 

98 

10 

62 

72 

84 

67 

77 

90 

71 

81 

95 

74 

85 

99 

75 

87 

101 

76 

87 

102 

20 

65 

75 

87 

70 

81 

94 

74 

85 

99 

77 

88 

103 

78 

90 

105 

79 

91 

106 

30 

68 

78 

90 

73 

84 

97 

77 

88 

102 

80 

91 

106 

81 

93 

108 

82 

94 

109 

40 

71 

81 

93 

76 

87 

100 

80 

91 

105 

83 

94 

109 

84 

96 

111 

85 

97 

112 

50 

74 

83 

96 

78 

89 

102 

82 

93 

107 

85 

96 

111 

87 

98 

113 

87 

99 

114 

3  0 

76 

85 

98 

80 

91 

104 

84 

*  95 

109 

87 

98 

113 

89 

100 

115 

89 

101 

116 

10 

77 

87 

99 

82 

92 

106 

86 

97 

111 

89 

100 

114 

91 

102 

116 

91 

103 

117 

20 

79 

89 

101 

84 

94 

107 

88 

99 

112 

91 

102 

115 

92 

104 

118 

93 

104 

118 

30 

80 

90 

102 

85 

95 

108 

89 

100 

113 

92 

103 

116 

94 

105 

119 

94 

105 

119 

40 

81 

91 

103 

86 

96 

109 

90 

101 

114 

93 

104 

117 

95 

106 

119 

95 

106 

120 

50 

82 

92 

104 

87 

97 

110 

91 

101 

114 

94 

104 

118 

95 

106 

120 

96 

107 

120 

4  0 

83 

92 

104 

88 

98 

no 

92 

102 

114 

94 

105 

118 

96 

107 

120 

97 

107 

120 

10 

84 

93 

104 

88 

98 

110 

92 

102 

114 

95 

105 

118 

96 

107 

120 

97 

107 

120 

20 

84 

93 

104 

89 

98 

110 

92 

102 

114 

95 

105 

117 

m 

107 

119 

97 

107 

120 

30 

84 

93 

104 

89 

98 

110 

92 

102 

114 

95 

105 

117 

J)6 

107 
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107 
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84 

93 

104 

89 

98 

109 

*>2 
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113 

95 

104 

116 

96 

106 

118 

97 

107 
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50 

84 

93 

103 

66 

97 

108 

92 

101 

113 

94 

104 

115 

96 

106 

117 

96 

106 

118 

5  0 

84 

92 

102 

88 

97 

108 

91 

101 

112 

94 

103 

114 

95 

105 

116 

96 

105 

117 

10 

83 

92 

102 

88 

96 

107 

91 

100 

110 

93 

102 

113 

95 

104 

115 

95 

104 

115 

20 

83 

91 

101 

87 

95 

106 

90 

99 

109 

J>2 

101 

112 

94 

103 

114 

94 

103 

114 

30 

82 

90 

100 

86 

94 

104 

89 

98 

108 

92 

100 

111 

93 

102 

112 

93 

102 

113 

40 

81 

81) 

98 

8:j 

9:1 

103 

m 

97 

106 

91 

99 

\m 

9*i 

lOD 

110 

50 

80 

88 

97 

84 

92 

IQ] 

87 

9:1 

105 

89 

97 

107 

6  0 

79 

87 

9r» 

83 

91 

100 

86 

ni 

\m 

88 

96 

105 

10 

78 

85 

94 

82 

89 

98 

84 

92 

101 

MO 

77 

8  J    ml 

80 

88 

m 

yy 

91 

m 

3(1 

7r» 

82 

90 

79 

86 

M 

40 

74 

81 

Hd 

77 

84 

m 

50 

72 

7<J 

86 

7  ft 

71 

77 

m 

{Concludtd  frnwi  prt 

ceding  puge,) 

h 

Lat.  72° 

Lat.  66° 

Lat.  6O0 

k 

Lat.  720 

Lat.  660 

Lat.  6O0 

i' 

x' 

x' 

7/ 

xf 

x' 

62 

.56 

.50 
m 

.62 

.56 

..50  . 
m 

62 

.5( 

)  .50 
1   ni 

62 

m 

.5( 

>  .5(1 
1   m 

.62 
"In 

.56 
~~in 

.50  . 
m 

62 

liT 

.56 

m 

.50 
m 

h 

m 

~m 

h  in 

9  i 

>0 

14 

16 

18 

18 

20 

22 

22 

2^ 

\    26 

11  0 

7 

i 

i      8 

9 

10 

11 

10 

11 

12 

10 

0 

13 

15 

16 

17 

19 

21 

20 

2*. 

I    24 

10 

6 

{ 

>   7 
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9 
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9 

10 

10 

12 

14 

15 

16 

17  19  1 

19 

2 

22 

20 

5 

\ 

>   6 

6 

6 

7 

7 

8 

8 

20 

11 

12 

14 

15 

16 

ir 

17 

11 

)  20 

30 

3 

i 

1   4 

4 

5 

5 

JO 

10 

11 

12 

13 

14 

16 

16 

1: 

r  18 

40 

2 

)   3 

3 

3 

4 

10 

9 

10 

11 

12 

13 

14 

14 

It 

\    16 

50 

1 

1   1 

1 

2 

2 

>0 

8 

9 

10 

10 

11 

12 

12 

1: 
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0 
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0 
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OOOULTATIONS  VISIBLE  AT  WASHINGTON  DURING  THE  YEAR  1885. 

IMJiERSION, 

EMEESION. 

'si 

THS  &TAS** 

Date. 

WasbiOKton 

Angle 

itrom 

Wasliington 

Angle  ftom 

Name. 

Mag. 

Sidereal 
Time. 

Mean 
Time. 

North 
Point. 

Ver- 
tex. 

Sidereal 
Time. 

Mean 
Time. 

North 
Point. 

Ver 
tex. 

Jan.    1 
3 
3 
4 

10 

1  Cancri 

B.  A.  C.  3407 
n  Leonis 
35  Sextantia* 
e  Libre 

NEW  MOON. 

6 

6 

5 

6i 

H 

h    m 

7  13 

8  21 

9  50 
3  56 

11  37 

h    ro 

12  25 

13  25 

14  53 
8  57 

16  12 

13 
129 
140 
176 

62 

30° 
159 
142 
226 
107 

h    m 

8tarO'.9 

9  38 

11  2 
4  13 

12  28 

h    m 
north  of 
14  42 

16  5 
9  14 

17  4 

277 

269 
214 
334 

limb. 

283 

245 

264 

12 

h    m 

117 
1  12 
0  17 
0  52 

22 
25 
26 

28 
28 

96  Pisciumt 
63  Taurit 
115  Tauri 

X  Geminorum 
68  Geminorum 

6i 
6 
6 
4 

7  33 

10  11 

11  42 
4  39 

12  30 

11  23 

14  8 

15  15 
8    5 

15  55 

132 

63 

41 

184 

161 

81 

11 

350 

233 

107 

8    3 
10  56 

12  13 
8tarO'.5 

13  0 

11  52 

14  53 

15  46 
south  of 

16  25 

200 
293 
325 
D's 
225 

150 
244 
276 
limb. 
172 

030 
0  46 
0  31 

030 

31 

Feb.    ] 

5 

43  Leonis 

79  Leonis 

fi  Libras 

NEW  MOON. 

6i 

7  34 
12    3 
14  46 

10  47 
15  13 
17  39 

155 
168 
202 

198 
153 
202 

8  29 

12  53 

8tar4'.7 

11  43 

16    2 

south  of 

248 
246 

281 

218 

limb. 

055 
0  50 

18 
20 
22 
27 
27 

e  Pisciuro 
Lalande5725» 
B.  A.C.I 526 
B.A.C.3407 

n  Leonis 

5i 

6 

5i 

6 

5 

4  34 

10  3 

8  26 

9  39 

11  7 

6  37 
11  58 

10  13 

11  7 

12  35 

99 
131 
146 
149 
157 

53 

83 

92 

154 

132 

5  33 
10  44 

9    3 
10  45 
12    2 

7  37 
12  39 
10  51 

12  12 

13  30 

223 

209 
215 
259 
251 

173 
163 
161 
239 
213 

1  0 
041 

0  37 

1  5 
055 

28 

Mar.  4 

5 

5 

6 

d  Leonis 
2  Librs 
o'  Libre 
o<  Libre 
49  Libre* 

NEW  MOON. 

4i 

6 

6 

6 

6 

13  57 
11     3 
16  34 
18  10 
9  26 

15  19 
12  10 
17  37 
19  13 
10  26 

83 
54 
151 
11 
76 

40 

93 

129 

316 

128 

14  54 
11  43 
17  33 
Star3'.8 
10  18 

16  17 

12  50 

18  36 

north  of 

11  17 

323 
352 
236 
D's 
314 

275 

26 

206 

limb. 

5 

058 
0  40 
0  59 

0  51 

19 
22 
23 
25 
27 

38  Arietis 
130  Tauri  t 
26  Geminorum 
A»  Cancri 
35  Sextantis* 

NEW  MOON. 

5 

6 

5i 

6 

64 

8  30 

11  57 
10  14 

12  32 
16  55 

8  39 

11  53 
10    7 

12  17 
16  31 

33 

64 

10 
199. 
107 

341 

12 

316 

147 

56 

9    7 

12  41 

Star3'.5 

StarOM 

17  46 

9  16 

12  38 

north  of 

south  of 

17  23 

308 
305 

ys 

D's 

288 

258 
256 

limb. 

limb. 
239 

037 
0  45 

0  51 

Apr.  17 

18 
18 
20 
23 

63  Tauri 
Ml  Tauri 
117  Tauri* 

68  Geminorum  ( 

43  Leonis 

6 

5i 

6i 

54 

64 

10  40 
10  38 
12  20 

14  12 

15  32 

8  55 

8  49 

10  31 

12  15 

13  22 

358 
144 
183 
113 
72 

397 
90 

VU 
63 
20 

Star3'.3 

11   13 

Star  1 '.9 

15  0 

16  17 

north  of 

9  24 
south  of 

13  3 

14  7 

222 

D'8 

269 
326 

limb. 
169 

limb. 
223 
275 

035 

0  48 
0  45 

24 
24 
27 
29 
May   2 

75  Leonis  t 

76  Leonis* 

B.  AC.  4591 
o3  Libre 

B.A.C.6060 

54 

64 
6 
6 
6 

16  49 
18    8 
16    4 
12  18 
12  53 

14  35 

15  54 
13  39 

9  45 

10    8 

124 

198 
91 
65 

6:^ 

73 
148 

59 
101 
111 

17  42 
Star  1 '.6 
17  17 
13  16 
13  52 

15  29 

south  of 

14  51 

10  43 

11  6 

273 
]>'s 
306 
336 
313 

222 

limb. 

264 

2 

356 

0  53 

1  12 

0  57 
058 

5 

B.  A.  C.  7063 
NEW  MOON. 

6 

16  59 

U    2 

58 

97 

18  18 

15  20 

282 

310 

I  19 

B.A.C.3407 
d  Leonla 

6 

44 

11   13 
15  58 

7  18 
)1  56 

904 
110 

176 
&9 

jStnrl'iJ 
16  55 

flouth  of 
12  55 

y^ 

289 

limb. 
238 

053 

NoOfU,— Tbfi  a.ii|;l««  of  posttto 
*  Whole  occiiltatloQ 
t  Immpnitm  below  tl 
J  Bmeraioa  bdow  th 

LkIow 
aotoj 
aboti 

KHUited  fn 
the  horiEO 

t&n  of  Wai 

ym  tho  noTi 

Q  Vf  WUHh 

a^liinf^oii. 
ihington. 

th  point 
JjiKton* 

and  Twrtox  of  Uie  mooo'a  lim 

bv  tovard  tho  easL 
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OCCULTATIONS  VISIBLE  AT  WASHINGTON  DURING  THE  YEAR  1885. 

IMMERSION. 

EMEBSION. 

^i 

The  Stab's 

Date. 

Washington 

Angle  from 

Washington 

Angle  from 

Name. 

Mag. 

Sidereal 
Time. 

Mean 
Time. 

North 
Point. 

Ver- 
tex. 

Sidereal 
Time. 

Mean 
Time. 

North 
Point, 

Ver 

tex. 

May  27 

31 

June  2 

3 

7 

e  Librs 
pi  Sagittarii 
9  Aquarii 
B.  A.  C.  7620 
77  Pisciumt 

NEW  MOON. 

4i 

4 
6 
6 
6 

h    m 
11  28 
15  15 

17  5 
20     1 

18  41 

7    5 
10  36 

12  17 
15    9 

13  33 

14l 

60 
13 
50 
53 

189 

103 

56 

75 

104 

h    m 
12  27 

16  25 

17  36 
21  27 
19  35 

h    m 
8     3 

11  46 

12  49 
16  35 
14  28 

252 
298 
325 
266 
268 

29<) 
332 
4 
271 
319 

h    m 
058 
1  10 

0  32 

1  27 
054 

16 

23 

July    4 

8 
8 

0  Leonis 

d  Libra  • 
B.A.C.237 
B.A.C.1391t 

a  Tauri 

NEW  MOON 

3i 

s 

5 

1 

12  27 
21  42 
21  2:^ 
21  29 
23  35 

6  45 

15  32 
14  29 
14  19 

16  25 

114 
126 
93 
118 
107 

68 

74 

138 

167 

161 

13  33 
22  31 
22  30 
22    8 

0  28 

7  51 

16  21 
15  36 
14  58 

17  18 

289 
242 
216 
218 
226 

238 
190 
252 
269 
280 

1    6 

0  49 

1  8 
0  39 
Q53 

26 
26 
27 

28 
Aug.  7 

T»  Capricorn i 
r«  Capricorni 

18  Aquarii 
B.A.C.7774 

26  Geminorum  * 

5i 

5 

6 

6 

54 

22  8 

23  31 
21  22 

0  50 
14  29 

13  47 

15  11 
12  57 

16  21 
5  22 

78 

74 

158 

111 

6 

56 
39 

157 
77 

322 

23  29 

0  44 

8tarO'.5 

1  42 
Star4'.7 

15  8 

16  23 
south  of 

17  13 
north  of 

242 
247 

200 

206 
202 

limb. 
158 

limb. 

121 

1  13 

0  52 

7 

A  Geminorum 
NEW  MOON 

4 

1  53 

16  44 

180 

126 

8tar3'.3 

south  of 

r^ 

limb. 

15 
•17 

2  Librn 
49  Librae 

6 
6 

18  31 
15    8 

8  52 
5  22 

138 
90 

92 
101 

19  25 
16  38 

9  47 
6  52 

248 

300 

198 
289 

0  54 
129 

24 

25 

Sept.  1 

2 

4 

A  Capricorni  • 
67  Aquarii 

B.A.C.1526 
130  Tauri 
1  Cancri 

NEW  MOON. 

54 

6 

54 

6 

6 

15    2 
20  51 

4  25 
23  46 

3  22 

4  48 
10  33 
17  38 
12  56 
16  23 

115 
17 
77 
45 

79 

167 
43 

89 

99 

133 

15  50 

21  49 

5  49 

0  32 

4  26 

5  37 
11  31 
19    2 
13  42 
17  27 

225 

295 
267 
299 
290 

276 
308 
240 
353 
342 

0  48 
058 
124 

0  46 

1  4 

13 
24 
24 

28 
28 

ff  LibrsB 
B.A.C.237 

77  Piscium 
70  Tauri  t 
75  Tauri 

6 

64 

6 

64 

6 

18  48 

21     1 

6  27 

21  14 

22  58 

7  15 

8  45 
18  10 

8  42 
10  25 

49 

6 

22 

74 

346 

11 

52 

331 

122 

39 

19  37 

21  36 
7    4 

22  6 
Stor0'.5 

8  4 

9  20 
18  46 

9  34 
north  of 

327 
307 
305 
261 

ys 

283 
351 
254 
312 
limb. 

0  49 
035 
0  37 
0  52 

28 
28 
28 
28 
29 

0«  Tauri 
^  Tauri 

B.A.C.1391 
o  Tauri 
111  Tauri t 

4 
4 

5 

1 

54 

22  25 

22  34 

23  18 
2    3 

21  49 

9  53 
10     1 
10  45 
13  30 

9  13 

102 

129 

76 

76 

50 

154 
182 

130 

123 

96 

23  17 

23    9 

0  20 

3  23 

22  32 

10  45 

10  36 

11  47 
14  50 

9  56 

230 
204 
254 
256 
293 

284 
258 
305 
285 
343 

0  52 
035 

1  2 
120 
0  43 

29 

Oct.    2 

3 

4 

117  Tauri 
29  Cancri  f 
f  Leonia 
48  LtjOQiH 

NEW  MOON 

64 
6 

54 

23    8 
0  59 
3  46 

6  50 

10  31 
12  10 
14  54 
17  58 

104 
117 

10 
38 

155 
164 

(i2 
86 

0  0 

1  45 

Star  I '.6 
7  J8 

•  11  23 
12  56 

north  of 
18  21 

237 
253 

y^ 

0 

290 
303 

limb. 
46 

0  52 
0  46 

0  23 

10 
13 

16 

aa 

23 

0^  Libr^* 
U.A.C.6n&0 
B.  AC.  7063 

f£  Piucium 

f  ArietiB 

6 
C 
tj 
5 
H 

20  33 
18  37 
21!  22 

2  m 

3  M 

7  14 

5    6 

!)  m 

12  51 

13  42 

170 

42 

341 

157 

29 

190 
31 
305 
127 
356 

20  51 

19  30 

Hiar  3^4 

SUrG'.2 

4  52 

7  32 
6    9 

norlh  of 

Bouth  of 

14  41 

205 
315 

y^ 

293 

154 
21>2 

limb. 

Jimh. 

249 

0  18 

1  3 

0B9 

IfOTlE.— TTio  anploB  of  prtflltlo 
*  V?holfi  occuLtatioa 
t  ImmeraJoD  below  t 
J  Emt'tBion  boIoTff  tb 

\iv.  ho 
ohoii 

oountwl  fp 
tlifi  horlM 
tMJQ  of  W 

ion  of  W* 

tmi  thp  nor 
n  of  Wjtuh 

BLisi^ii. 

th  point 

Ul^tOIl. 

and  vertex  of  tbo  moan'a  lim 

b(.  toward  the  ewt, 
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OCCULTATIONS  VISIBLE  AT  WASHINGTON  DURING  THE  YEAR  1885. 

IMMEBSION. 

EMEBSION. 

1 

Thb  Stab's 

Dftte. 

Washington 

Angle  from 

Waslitngton 

Anglo  from 

U 

P 

Name. 

Mag. 

Sidereal 

Mean 

North 

Ver- 

Sidereal 

Mean 

North 

Ver 

1 

Time. 

Time. 

Point. 

tex. 

Time. 

Time. 

PoUit. 

tex. 

Oct.  US 

B.  AC.  755 

6 

h    m 
4  49 

h    m 
14  37 

76 

33° 

h    m 
6    2 

h    m 
15  50 

252 

202 

h    m 
1  13 

25 

75  Tauri 

6 

9     8 

18  48 

!)2 

:« 

10    6 

19  46 

263 

210 

0  59 

26 

111   Tauri 

NEW  MOON. 

54 

7  54 

17  30 

180 

131 

Star0'.8 

south  of 

D'B 

limb. 

Nov.  1 1 

pi  Sagittarii 

4 

22  36 

7  11 

28 

349 

23  25 

8    0 

305 

261 

0  49 

11 

p*  Sagittarii 
Lalande  40522 

54 

22  49 

7  24 

166 

126 

8tarl'.2 

south  of 

D'B 

limb. 

11) 

6 

21  53 

6  24 

136 

121 

22  24 

6  55 

179 

157 

0  31 

\A 

X  Capricorn  i 

54 

21  52 

6  15 

66 

63 

23  21 

7  44 

245 

221 

1  30 

J5 

67  Aquarii  * 

6 

4  26 

12  44 

65 

14 

5  22 

13  40 

257 

205 

056 

22 

B.A.C.1526 

54 

6  36 

14  26 

120 

80 

7  36 

15  26 

233 

183 

1    1 

23 

130  Tauri 

6 

0  J7 

8    4 

103 

157 

1   12 

8  59 

240 

295 

0  55 

25 

1  Cancri 

6 

3  27 

11     5 

165 

219 

3  48 

11  27 

203 

257 

0  22 

tin 

38  Sextantis* 
NEW  MOON. 

6 

3  37 

11     4 

14 

63 

Star  1 '.8 

north  of 

D'« 

limb. 

Dec.  14 

20  PiBcium 

54 

21  36 

4     1 

154 

185 

Star2'.0 

south  of 

))*s 

limb. 

16 

u  Piscium 

5 

1     5 

7  22 

83 

89 

2  30 

8  47 

245 

223 

125 

J7 

B.  A.  C.  755 

6 

4  29 

10  41 

24 

346 

5  21 

11  33 

299 

252 

0  52 

J  J) 

75  Tauri 

6 

8    5 

14     9 

106 

53 

9    5 

15    8 

246 

192 

1    0 

19 

B.A.C.1391 

5 

9  31 

15  35 

177 

123 

Star0'.8 

south  of 

ys 

limb. 

10 

o  Tauri  X 

1 

11   14 

17  18 

92 

42 

12    3 

18    7 

263 

217 

0  49 

20 

115  Tauri 

6 

6  20 

12  21 

66 

37 

7  31 

13  32 

2SM) 

243 

1  11 

21 

26  Geminorum 

»4 

II  54 

17  50 

112 

58 

12  46 

18  42 

264 

212 

0  52 

22 

W.  vii.  685 

6 

4  30 

10  23 

81 

132 

6  42 

11  35 

287 

327 

1  12 

24 

f  Leonis 

54 

4    2 

9  47 

190 

243 

SUrl'.4 

south  of 

J)'s 

limb. 

25 

48  Leon  is 

H 

6  52 

12  33 

198 

246 

Star  4 '.5 

south  of 

D'B 

limb. 

25 

37  Sextantis 

64 

13    9 

18  49 

51 

10 

13  41 

19  21 

357 

312 

032 

26 

T  Leonis 

5 

6    0 

11  37 

190 

241 

6    9 

11  45 

206 

256 

0    9 

27 

Jupiter 

9    5 

14  37 

24 

341 

Star3'.0 

north  of 

D'8 

limb. 

2S) 

K  Virginis 

H 

11   16 

16  40 

122 

158 

12  35 

17  59 

289 

311 

1  19 

NOTB.— The  anjclM  of  ponition  are 

oonnted  fW>ra  the  north  point  and  vertex  of  the  moon's  limb,  toward  the  east          | 

*  Whole  oocultation  below 

the  horizo] 

a  of  Wash] 

iugtou. 

f  Immersion  below  the  hor 

izon  of  Wa 

kshington. 

;  Emersion  below  the  borii 

son  of  Wafl 

hington. 

' 
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DISK  OF  MERCURY,   1885. 


FOR  WASHINGTON  MEAN  NOON. 

Date. 

k 

i 

e 

L 

Date. 

k 

i 

0 

L 

Jan.     1 

0.025 

16l!8 

330.3 

6.3 

July     0 

0.988 

12% 

343?0 

61.5 

6 

0.037 

157.7 

182.1 

8.7 

5 

0.935 

29.6 

358.8 

52.6 

11 

0.193 

127.8 

188.9 

33.7 

10 

0.865 

43.2 

6.4 

44.6 

16 

0.378 

104.7 

184.6 

45.0 

15 

0.791 

54.4 

11.7 

38.8 

21 

0.519 

87.8 

180.9 

42.9 

20 

0.721 

63.8 

16.0 

35.0 

26 

0.629 

75.0 

177.0 

32.8 

25 

0.653 

72.2 

19.3 

32.8 

31 

0.710 

65.2 

173.0 

33.7 

^0 

0.585 

80.2 

22.1 

31.8 

Feb.     5 

0.771 

57.1 

168.8 

30.5 

Aug.     4 

0.514 

88.4 

24.6 

31.5 

10 

0.820 

50.2 

164.5 

28.4 

*      9 

0.435 

97.5 

26.9 

31.4 

15 

0.861 

43.8 

160.3 

27.5 

14 

0.344 

108.3 

29.5 

30.4 

20 

0.892 

37.8 

155.0 

27.7 

19 

0.241 

121.2 

32.8 

26.9 

25 

0.929 

31.0 

151.4 

29.3 

24 

0.127 

138.2 

38.2 

18.1 

Mar.     2 

0.958 

23.6 

146.2 

32.2 

29 

0.040 

157.0 

52.2 

7.0 

7 

0.983 

15.0 

137.7 

37.0 

Sept.    3 

0.009 

169.1 

138.4 

1.8 

12 

0.998 

5.2 

98.5 

44.3 

8 

0.079 

147.3 

189.8 

15.3 

17 

0.990 

11.7 

351.3 

54.1 

13 

0.256 

119.2 

199.5 

43.1 

22 

0.936 

29.2 

338.0 

64.5 

18 

0.475 

92.8 

204.2 

63.7 

27 

0.820 

50.2 

334.8 

70.4 

23 

0.691 

67.5 

207.8 

69.1 

Apr.      1 

0.648 

72.8 

333.7 

66.8 

28 

0.847 

46.1 

211.1 

61.5 

6 

0.456 

95.0 

333.2 

54.6 

Oct.      3 

0.938 

28.9 

214.2 

52.6 

11 

0.283 

115.7 

332.7 

38.7 

8 

0.981 

15.7 

218.4 

40.6 

16 

0.143 

135.5 

331.4 

22.2 

13 

0.997 

5.6 

257.9 

33.7 

21 

0.047 

154.8 

328.3 

8.1 

18 

0.999 

3.4 

359.8 

29.2 

26 

0.005 

171.7 

305.4 

0.9 

23 

0.992 

10.6 

18.9 

26.5 

May      1 

0.012 

167.2 

159.1 

2.2 

28 

0.979 

16.7 

21.3 

25.1 

6 

0.065 

150.5 

153.5 

10.1 

Nov.     2 

0.961 

22.9 

21.1 

24.9 

11 

0.142 

135.7 

151.7 

18.8 

7 

0.937 

29.1 

19.6 

25.8 

16 

0.229 

122.9 

152.5 

25.7 

12 

0.905 

35.1 

17.2 

27.9 

21 

0.318 

111.3 

153.3 

30.5 

17 

0.862 

43.7 

14.3 

31.4 

26 

0.409 

100.5 

154.6 

34.3 

22 

0.600 

53.1 

11.2 

36.7 

31 

0.502 

89.8 

156.7 

38.2 

27 

0.709 

65.3 

7.8 

43.8 

June    5 

0.597 

78.8 

159.5 

42.9 

Dec.     2 

0.576 

81.3 

4.5 

51.3 

10 

0.720 

63.8 

163.4 

50.6 

7 

0.386 

103.2 

4.4 

52.1 

15 

0.838 

47.5 

lf)8.8 

58.8 

12 

0.163* 

132.3 

357.9 

32,9 

20 

0.939 

28.5 

177.3 

65.9 

17 

0.012 

167.4 

335.2 

3.1 

25 

0.994 

8.6 

203.3 

67.2 

22 

0.057 

152.4 

202.1 

13.4 

30 

0.988 

12.8 

343.0 

61.5 

27 

0.241 

121.2 

194.5 

40.8 

32 

0.434 

97.6 

191.1 

48.9 

NOTATION. 

kj  the  ratio  of  the  illuminal 

ed  portion  of  the  apparent  die 

}k  to  the  entire  apparent  di£ 

ik  con- 

sidered  as  the  superfic 

ies  of  a  circle. 

t,    the  angle  between  the  si 

m  and  earth,  as  seen  from  the 

)  planet. 

df    the  angle  which  the  line  , 

oining  the  cusps,  or  extremitie 

s  of  the  illuminated  portion. 

makes 

with  the  meridian. 

i,  the  brilliancy  of  the  disk. 

The  unit  of  L  is  the  amour 

It  of  light  received  by  an  ey 

e  from 

a  cu-cular  disk  with  th^ 

3  same  albedo  as  the  planet,  si 

ibtending  an  angular  radius 

of  one 

second  of  arc,  situated 

at  distance  unity  from  the  su 

D,  and  illuminated  by  the  Is 

Ltter  as 

the  mean  disk  of  the 

planet  is  illuminated. 

DISK  OF  VENUS,   1885. 
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FOR  WASHINGTON  MEAN  NOON. 

Date. 

k 

i 

d 

L 

Date. 

k 

i 

d 

L 

Jan.      1 

0.867 

42r7 

mo 

63.5 

July     0 

0.963 

22f2 

5r6 

50.3 

6 

0.877 

40.9 

187.2 

61.9 

6 

0.956 

24.1 

7.9 

50.9 

11 

0.887 

39.1 

184.3 

60.3 

10 

0.949 

26.1 

10.2 

51.6 

16 

0,897 

37.4 

181.3 

58.9 

15 

0.941 

28.1 

12.3 

52.4 

21 

0.906 

35.7 

178.1 

57.6 

20 

0.932 

30.2 

14.2 

53.2 

26 

0.915 

33.9 

175.0 

56.4 

25 

0.923 

32.2 

15.9 

64.1 

31 

t).923 

32.2 

171.9 

55.3 

30 

0.914 

34.2 

17.5 

55.0 

Feb.     5 

0.931 

30.5 

168.9 

54.3 

Aug.     4 

O.OO't 

36.1 

18.7 

56.1 

10 

0.938 

28.8 

166.0 

53.3 

9 

0.894 

38.1 

19.8 

57.3 

15 

0.945 

27.1 

163.3 

52.4 

14 

0.883 

40.1 

20.7 

58.6 

20 

0.951 

25.4 

160.7 

51.5 

19 

0.872 

42.0 

21.4 

60.0 

25 

0.957 

23.8 

158.3 

50.8 

24 

0.860 

44.0 

21.9 

61.4 

Mar.     2 

0.963 

22.1 

156.2 

50.1 

29 

0.848 

45.9 

22.1 

63.0 

7 

0.968 

20.4 

154.1 

49.5 

Sept.    3 

0.836 

47.8 

22.1 

64.7 

12 

0.973 

18.8 

152.3 

49.0 

8 

0.823 

49.8 

21.9 

66.5 

17 

0.978 

17.1 

150.7 

48.5 

13 

0.811 

51.7 

21.5 

68.5 

22 

0.982 

15.4 

149.4 

48.0 

18 

0.797 

53.6 

20.8 

70.8 

27 

0.986 

13.7 

148.2 

47.6 

23 

0.783 

55.5 

19.9 

73.2 

Apr.      1 

0.989 

12.0 

147.2 

47.3 

28 

0.769 

67.5 

18.7 

75.8 

6 

0.992 

10.2 

146.2 

47.1 

Oct.      3 

0.754 

59.5 

17.3 

78.7 

11 

0.995 

8.4 

146.0 

46.9 

8 

0.740 

61.4 

15,7 

81.8 

16 

0.996 

6.7 

143.6 

46.7 

13 

0.724 

63.4 

13.9 

85.3 

21 

0.998 

4.9 

141.0 

46.6 

18 

0.709 

65.4 

11.9 

89.1 

26 

0.999 

3.3 

135,4 

46.6 

23 

0.692 

67.4 

9.8 

93.2 

May     1 

1.000 

1.8 

114.6 

46.6 

28 

0.675 

69.5 

7.5 

97.6 

6 

1.000 

1.4 

34.7 

46.6 

Nov.     2 

0,657 

71.7 

5.1 

102.5 

11 

0.999 

2.9 

3.1 

46.7 

7 

0.639 

73.9 

2.6 

107.9 

16 

0.908 

4.5 

352.8 

46.9 

12 

0.620 

76.1 

0.2 

113.8 

21 

0.997 

6.3 

351.2 

47.1 

17 

0.600 

78.4 

357.7 

120.3 

26 

0.995 

8.2 

351.2 

47.3 

22 

0.580 

80.6 

355.3 

127.5 

31 

0.992 

10.2 

352.4 

47.6 

27 

0.558 

83.4 

353.0 

135.1 

June    5 

0.989 

12.2 

354.1 

47.9 

Dec.     2 

0.534 

86.1 

350.8 

143.5 

10 

0.985 

14.2 

356.1 

48.3 

7 

0.510 

88.8 

348.7 

152.6 

15 

0.980 

16.2 

358.3 

48.7 

12 

0.484 

91.8 

346.8 

162.4 

20 

0.975 

18.2 

0.7 

49.2 

17 

0.457 

95.0 

345.1 

172.9 

25 

0.970 

20.2 

3.1 

49.7 

22 

0.427 

98.5 

343.4 

183.8 

30 

0.963 

22.2 

5.5 

50.3 

27 

0.396 

102.1 

341.9 

194.6 

32 

0.361 

106.1 

340.5 

204.6 

452  SATELLITES  AND  DISK  OF  MARS,  1885. 


The  satellites  of  Bfars  can  probably  not  be  obeenred  during  1885,  the  planet  not  being  in 
opposition  that  year. 


THE  APPARENT  DISK  OF  MABS. 


1885,  January 

1 

0^4 

January 

31 

1.000 

March 

2 

0.999 

April 

1 

0.996 

May 

1 

0.969 

May 

31 

0.960 

June 

30 

0.969 

July 

30 

0.954 

August 

29 

0.938 

September 

28 

0.922 

October 

28 

0.907 

November  5W 

0.900 

December 

27 

0.910 

The  numbers  which  represent  the  apparent  disk  are  the  versed  sines  of  the  illuminated 
portion  divided  by  the  apparent  diameter,  or  the  ratio  of  the  apparent  illuminated  disk  to 
the  entire  disk. 
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APPJJRENT  0BBIT8  OF  THE  SATELLITES  OF  JUPITEE  IN  1885, 
AS  SEEN  IN  AN  INVERTING  TELESCOPE. 

(Tkt  ttrikid  9caU  isjbft  Hmes  ike  korixonUd  one.) 


The  object  of  thk  figure  is  to  facilitate  the  identification  of  the  satellites  in  cases  where 
the  diagrams  of  confijrurations  do  not  8u£Bce  for  that  purpose:  reference  to  the  above  diagram 
enables  one  to  identify  the  inner  and  outer  satellite  of  the  pair.  The  central,  vertical  ellipse 
represents  the  disk  of  Jupiter,  elongated  five  times  in  the  vertical  direction  to  correspond  to 
the  representation  of  the  orbits  of  the  satellites. 

Facmg  each  page  of  the  phenomena  of  Jupiter's  satellites,  pages  456-474,  is  the  page  of 
diagrams  of  configurations,  for  the  same  month.  The  light  di^  O  in  the  vertical  row  in  the 
middle  of  the  page  represent  the  relative  position  of  Jupiter  each  day.  The  dots  adjacent 
in  the  same  horizontal  space  represent  the  positions  of  the  several  satellites  on  the  same  day, 
at  the  hour  and  minute  of  Washington  mean  time  indicated  above  the  diagrams.  The  lati- 
tudes of  the  satellites  are  always  considered  zero  in  constructing  the  diagrams,  except  where 
two  or  more  satellites  chance  *to  be  at  nearly  the  same  distance  fix)m  the  planet,  when  they 
are  placed  one  above  the  other  according  to  their  apparent  latitudes.  The  numerals  designat- 
ing the  satellites  are  placed  on  the  right  or  left  hand  side  of  the  dot,  according  as  the 
motion  of  the  satellite,  for  the  time  of  the  configuration,  is  toward  the  east  or  toward  the 
west — ^the  motion  being  always  townrd  the  numeral.  Frequently,  at  the  epoch  of  the  config- 
uration, one  or  more  satellites  will  be  invisible,  being  projected  on  the  disk  of  the  planet: 
this  phenomenon  is  indicated  by  a  light  disk  O  at  the  left  hand  side  of  the  page.  Frequently, 
also,  one  or  more  satellites  will  be  invisible,  being  concealed  in  occultation  behind  the  dii^ 
or  eclipsed  in  the  shadow  of  the  planet:  this  phenomenon  is  indicated  by  a  dark  disk  #  at 
the  right  hand  side  of  the  page.  In  both  cases,  the  annexed  numeral  serves  to  point  out 
which  satellite  is  thus  rendered  invisible. 

When  an  observation  is  made  at  a  different  hour  fi-om  that  for  which  the  diagram  is  con- 
structed, the  motion  of  the  satellite  diuing  the  interval  may  be  judged  by  transferring  its 
given  position  to  the  above  diagram,  and  estimating  its  motion  during  the  elapsed  interval  on 
the  above  diagram  of  the  orbits,  by  means  of  the  following  table  of  the  periods:— 


IIEAN  SYNODIC  PERIODS  OF  THE  SATELLITES. 


d 

h 

m 

■ 

d 

L 

1 

18 

28 

35.945 

«    1.76966048 

II. 

3 

13 

17 

53.735 

==    3.55409416 

IIL 

7 

3 

59 

35.854 

»    7.16638720 

IV. 

16 

18 

5 

0928 

^  1&7535524] 
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WASHINGTON  MEAN  TIMES  OF  GEOCENTRIC  SUPEEIOK  CONJUNCTION. 

SATELLITE    I. 

h    m 

h    m 

h    m 

h    m 

Jan,      0 

15    3.8 

Mar.     19 

10  13.4 

June      5 

6  44.3 

Oct.      16 

2  23.4 

2 

9  30.6 

21 

4  39.9 

7 

1  13.7 

17 

20  53.4 

4 

3  57.3 

22 

23    6.4 

8 

19  43,1 

19 

15  23.5 

5 

22  24.0 

24 

17  33.0 

10 

14  12.6 

21 

9  53.4 

7 

16  50.6 

26 

11  59.7 

12 

8  42.1 

23 

4  23.4 

9 

11  17.2 

28 

6  26.5 

14 

3  11.7 

24 

22  53.2 

11 

6  43.6 

30 

0  53.3 

15 

21  41.2 

26 

17  23.2 

13 

0  10.0 

31 

19  20.2 

17 

i6  10.9 

28 

11  53.0 

14 

18  36.3 

Apr.      2 

13  47.1 

19 

10  40.5 

30 

6  22.8 

16 

13    2.6 

4 

8  14.2 

21 

5  10.3 

Nov.      1 

0  52.5 

18 

7  28.9 

6 

2  41.3 

22 

23  40.1 

2 

19  22.2 

20 

1  55.1 

7 

21    8.5 

24 

18    9.9 

4 

13  51.9 

21 

20  21.4 

9 

15  35.7 

26 

12  39.7 

6 

8  21.6 

23 

14  47.5 

11 

10    3.1 

28 

7    9.6 

8 

2  51.2 

25 

9  13,6 

13 

4  30.5 

30 

1  39.5 

9 

21  20.9 

27 

3  39.7 

14 

22  58.0 

July      1 

20    9.4 

11 

15  50.4 

28 

22    5.6 

16 

17  25.5 

3 

14  39.3 

13 

10  19.9 

30 

16  31.6 

18 

11  53.1 

5 

9    9.3 

15 

4  49.3 

Feb.      1 

10  57.6 

20 

6  20.7 

7 

3  39.2 

16 

23  18.8 

3 

5  23.5 

22 

0  48.5 

8 

22    9.1 

18 

17  48.2 

4 

23  49.4 

23 

19  16.3 

10 

16  39.2 

20 

12  17.7 

6 

18  15.3 

25 

13  44.3 

12 

11    9.3 

22 

6  46.9 

8 

12  41.1 

27 

8  12.2 

14 

5  39.4 

24 

1  16.2 

10 

7    6.9 

29 

2  40.3 

16 

0    9.5 

25 

19  45.3 

12 

1  32.8 

30 

21    8.4 

17 

18  39.5 

27 

14  14.6 

13 

19  58.7 

May      2 

15  36.7 

19 

13    9.7 

29 

8  43.6 

15 

14  24.5 

4 

10    4.9 

21 

7  39.8 

Doc.       1 

3  12.8 

17 

8  50.3 

6 

4  33.3 

23 

2  10.1 

2 

21  41.7 

19 

3  16.1 

7 

23    1.6 

24 

20  40.3 

4 

16  10.8 

20 

21  42.0 

9 

17  30.1 

26 

15  10.5 

6 

10  39.7 

22 

16    7.8 

11 

11  58.7 

28 

9  40.7 

8 

5    8.6 

24 

10  33.7 

13 

6  27.3 

30 

4  11.1 

9 

23  37.3 

26 

4  59.6 

15 

0  55.9 

31 

22  41.3 

11 

18    6.2 

27 

23  25.5 

16 

19  24.6 

13 

12  34.8 

Mar.      1 

17  51.5 

18 

13  53.4 

15 

7    3.3 

3 

12  17.5 

20 

8  22.3 

Oct.       0 

3  52.3 

17 

1  .31.9 

5 

6  43.6 

22 

2  51.2 

1 

22  22.6 

18 

20    0.5 

7 

1    9.7 

23 

21  20.2 

3 

16  52.7 

20 

14  28.9 

8 

19  35.8 

25 

15  49.1 

5 

11  22.9 

22 

8  57.3 

10 

14    2.0 

27 

10  18.2 

7  • 

5  53.0 

24 

3  25.6 

12 

8  28.1 

29 

4  47.3 

9 

0  2.3.2 

25 

21  53.9 

14 

2  54.4 

30 

23  16.5 

10 

18  53.2 

27 

16  22.1 

15 

21  20.7 

June      1 

17  45.7 

12 

13  23.3 

29 

10  50.2 

17 

15  47.0 

3 

12  15.0 

14 

7  53.3 

31 

5  18.3 
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WASHINGTON  MEAN  TTMKS  OF  GEOCENTRIC  SUPERIOR  CONJUNCTION, 

SATELLITE 

II 

- 

h    m 

h    m 

h    m 

h    m 

Jan. 

2 

10  45.8 

Mar. 

21 

11  58.6 

June 

7 

15  35.0 

Oct 

17 

6  42.6 

5 

23  56.8  • 

25 

1    8.3 

11 

4  55.2 

20 

20    5.6 

9 

13    8.5 

28 

14  19.1 

14 

18  15.8 

24 

9  28.5 

13 

2  18.4 

Apr. 

1 

3  29.9 

18 

7  36.6 

27 

22  51.2 

16 

15  29.0 

4 

16  41.7 

21 

20  67.8 

31 

12  13.9 

20 

4  38.0 

8 

5  53.5 

25 

10  19.3 

Nov. 

4 

1  36.2 

23 

17  47.7 

11 

19    6.3 

28 

23  40.9 

7 

14  58.5 

27 

6  56.0 

15 

8  19.2 

July 

2 

13    2.7 

11 

4  20.3 

30 

20    5.0 

18 

21  33.1 

6 

2  24.8 

14 

17  42.3 

Feb. 

3 

9  12.6 

22 

10  47.0 

9 

15  47.0 

18 

7    3.7 

6 

22  21.0 

26 

0    1.9 

13 

5    9.4 

21 

20  25.2 

10 

11  28.2 

29 

13  17.0 

16 

18  32.0 

25 

9  46.0 

14 

0  36.4 

May 

3 

2  32.8 

20 

7  54.7 

28 

23    6.9 

17 

13  43.4 

6 

15  48.9 

23 

21  17.6 

Deo. 

2 

12  27.0 

21 

2  51.4 

10 

5    5.8 

27 

10  40.6  ' 

6 

1  47.2 

24 

15  58.5 

13 

18  22.9 

31 

0    3.7 

9 

15    6.5 

28 

5    6.7 

17 

7  40.7 

13 

4  26.0 

Mar. 

3 

18  14.2 

20 

20  58.7 

Sept. 

29 

11  45.4 

16 

17  44.4 

7 

7  22.8 

24 

10  17.3 

Oct. 

3 

1    9.1 

20 

7    3.0 

10 

20  30.8 

27 

23  36.1 

6 

14  32.6 

23 

20  20.6 

14 

9  40.0 

31 

12  55.4 

10 

3  56.0 

27 

9  38.3 

17 

22  48.8 

June 

4 

2  15.0 

13 

17  19.3 

30 

22  55.0 

£ 

JATELL 

ITE 

II] 

[. 

h    in 

h    m 

h    m 

h    m 

Jan. 

4 

8    3.9 

Mar. 

31 

0  15.4 

June 

24 

23  20.6 

Oct. 

10 

17  28.5 

11 

11  34.2 

Apr. 

7 

3  47.7 

July 

2 

3  37.5 

17 

21  52.3 

18 

14  59.7 

14 

7  24.5 

9 

7  56.5 

25 

2  15.3 

25 

18  21.5 

21 

11    6.2 

16 

12  17.8 

Nov. 

1 

6  36.4 

Feb. 

1 

21  40.2 

28 

14  52.1 

23 

16  40.5 

8 

10  56.0 

9 

0  56.9 

May 

5 

18  42.2 

30 

21    5.1 

15 

15  12.9 

16 

4  12.8 

12 

22  3().5 

22 

19  27.0 

23 

7  28.4 

20 

2  35.0 

29 

23  38.3 

Mar. 

2 

10  45.4 

27 

6  37.9 

Deo. 

7 

3  46.6 

9 

14    3.4 

June 

3 

10  44.0 

14 

7  52.1 

16 

17  24.0 

10 

14  53.7 

Sept. 

26 

8  37.9 

21 

11  53.6 

23 

20  47.7 

17 

19    5.8 

Oct* 

3 

13    3.6 

28 

15  51.6 

£ 

JATELL 

ITE 

IV 

• 

h    m 

h    m 

h    m 

h    m 

Jnn. 

16 

20  25.7 

Apr. 

26 

13  50.7 

Aug. 

5 

8    6.9 

Oct. 

11 

18  17.9 

F^b. 

2 

11     1.0 

May 

13 

7  11.7 

28 

14  :J2.0 

19 

1     9.7 

30 

1  24.1 

Nov. 

14 

10  24.2 

Mar. 

7 

15  20.4 

Juno 

15 

20  20.3 

Dec. 

1 

5  45.3 

24 

5  59.6 

July 

2 

15  51.9 

18 

0  26.2 

9 

21  26.8 

19 

11  49.7 

Sept. 

24 

21  48.8 

34 

[18  18.3] 
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WASHINGTON  MKAN  TIME, 

JANUARY. 
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2  21 

I.    Tr. 

g& 

13  55 

L^Sh. 

In. 

10  43 

n.^Tr. 

In. 

20  20  26.0 

I.    Ec 

14  42 

L^Tr. 

In. 

12  29 

IL'Sh. 

Eg. 

20  35  38.0 

U.    Eo. 

Dia. 

16  15 

L^Sh. 

Eg. 

13  38 

IL^Tr. 

fe 

23  34 

I.    Oo. 

Be. 

17    1 

L^Tr. 

i 

14  19  11,5 

in.^Ec 

•     125 

IL    Oo. 

Be. 

16   10  59  29.7 

IV.^Ec 

20    9 

ITL    Oc 

Be 

17  33 

I.»8h. 

In. 

11  10  13.3 

L^Eo. 

DiB. 

M     445 

L    Sh. 

In. 

18  28 

I.»Tr. 

In. 

12  30  33.9 

n.^Eo. 

DiB. 

5  19 

L    Tr. 

In. 

19  53 

I.    Sh. 

Eg. 

14  12 

L^Oo. 

Be. 

7    6 

L    Sh. 

Eg. 

2048 

I.    Tr. 

e|- 

15  37  43.9 

IV.  •Eo, 

Be. 

7  .39 

L    Tr. 

^ 

y   14  48  43.4 

L^Eo. 

16  57 

U.^Oo. 

Be. 

ar     2    0  11.0 

L    Ec 

15    9 

II.  •Sh. 

In. 

18  10 

IV.'Oo. 

DiB. 

4  24  33.8 

n.    Ec 

DiB. 

16  15 

TIT.'Sh. 

In. 

22  41 

IV.    Oo. 

Be. 

4  49 

L    Oc 

Be. 

17    1 

n.»Tr. 

In. 

ir    8  23 

I.    Sh. 

In.- 

824 

n.»Oc 

Be 

18    0 

L^Oo. 

Be. 

9    8 

L»Tr. 

In. 

23  14 

I.    Sh. 

In. 

18    5 

IL'Sh. 

Eg, 

10  43 

L»8h. 

Eg. 

23  45 

L    Tr. 

In. 

19  56 

n.    Tr. 

Eg. 

11  27 

I.»Tr. 

5?- 

DlB. 

98     134 

L    Sh. 

Eg. 

19  56 

ni.    Sh. 

Eg. 

18     5  38  31.1 

I.    Eo. 

2    5 

L    Tr. 

is. 

19  57 

III.    Tr. 

In. 

659 

IL    Sh. 

In. 

20  28  32.5 

I.    Ec 

23  32 

III.    Tr. 

Eg. 

827 

n.    Tr. 

In. 

22  49 

n.    Sh. 

In. 

8     029 

IV.    Sh. 

l£ 

839 

I.    Oo. 

Be. 

23  15 

L    Oc 

Be 

5  19 

rv.  Sh. 

Eg. 

955 

II. 'Sh. 

l£ 

23  50 

n.   Tr. 

In. 

9    3 

IV. 'Tr. 

!£ 

10  21  22.2 

m.^Eo. 

»•     1  45 

n.    Sh. 

Eg. 

12    2 

I.»Sh. 

In. 

1123 

IL^Tr. 

Eg. 

245 

IL    Tr. 

Eg. 

12  55 

I.*Tr. 

In. 

16  47 

ni.^oo. 

r1 

4  10 

III.    Sh. 

iS 

13  34 

IV.  •Tr. 

Eg. 

19     2  52 

I.    Sh. 

In.- 

6  10 

m.   Tr. 

In. 

14  22 

L*Sh. 

Eg. 

335 

I.    Tr. 

In. 

760 

m.^sh. 

£ff- 

15  15 

I.*Tr. 

X 

5  12 

I.    Sh. 

Eg. 

945 

m.^Tr. 

Eg. 

»     9  17    1.6 

L^Eo. 

554 

I.^Tr. 

Eg. 

17  43 

L^Sh. 

i2! 

9  54  18.0 

II.  •Eo. 

Dis. 

96     0    6  49.7 

I.    Eo. 

D&. 

18  12 

L^Tr. 

In. 

12  27 

L^Oo. 

Be. 

1  48  10.7 

n.    Eo. 

Dia. 

20    3 

L    Sh. 

Eg. 

14  36 

II.  •Oo. 
I.    Sh. 

Be. 

3    5 

I.    Oo. 

Be. 

20  31 

L    Tr. 

S£. 

!•     6  30 

In. 

6    6 

n.    Oo. 

Be. 

M   14  56  56.1 

L^Ec 

722 

I.    Tr. 

In. 

21  20 

I.    Sh. 

In. 

17  41 

L^Oc 

Be. 

850 

I.    Sh. 

Eg. 

22    1 

I.    Tr. 

In. 

17  43  18.2 

IL^Ec 

Die 

9  41 

L^Tr. 

Eg. 

23  40 

I.    Sh. 

Eg. 

21  33 

IL    Oo. 

Be 

11     3  45  18.1 

I.    Eo. 

DiB. 

ai     0  20 

I.    Tr. 

ESL 

31    12  12 

L^Sh. 

In. 

426 

II.    Sh. 

In. 

18  35    9.4 

I.    Ec. 

12  38 

L^Tr. 

In. 

6  10  . 

II.    Tr. 

In. 

20  16 

II.    Sh. 

In. 

14  31 

L»Sh. 

Eg. 

6  23  35.6 

UI.    Eo. 

DiB. 

21  31 

I.    Oc. 

Re. 

14  57 

L^Tr, 

Eb. 

6  53 

I.    Oc. 

Be. 

21  35 

II.    Tr. 

In. 

HOTC— la.  denotes  inffreM;  Eg.,  egress;  Dis.,  disappewaaoe;  Be.,  roappearanoe;  Eo.,  eclipse. 

Oo.  denotes  oocnltaUon;  Tr.,  transit  of  the  satellite;  Sh..  transit  of  the  shadoir;  *  Visible  at  WasUngton. 
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WASHINGTON  MEAN  TIME. 

JANUARY. 

Phases  of  the  Eclipses  of  the  SaUUiUs  for  an  Inverting  Tele-scope. 

I. 

i^ 

Tii                   •      r-- — 1 

^ 

^y 

11. 

•  ^ 

TV                  •           •      f. J 

^ 

^ 

Configurations  at  13^  QF^  for  an  Inverting  Telescope. 

Day. 

West 

East. 

1 

Oi- 

I                   O                           -4 

9 

8-                                  O  -2  -1                                       -4 

3 

•3       1-          O                 2-                                      -4 

4 

5 

2-          O     -3      1                                             4. 

•2-1          O                             '3                      4- 

6 

7 

O        1-      -2           3-4- 

•1    O       "s.         4- 

8 

Oi- 

04-                                        2- 3-                O 

9 

3-          4-                     O    1 

-*• 

10 

4-                 -3             1-       O                   2-                                                           II 

11 

4-                                               2-       0'3       -1 

13 

4-                                            ^l-            O                           '3 

13 

•4                                                        O          1-  -2              3- 

14 

•4                                   '1        O        2-  3- 

15 

•4     2-    3-             O  1- 

16 

3-             -2            -4   O 

•!• 

17 

•3                   1-    O              -4  2-                                                            II 

18 

2-    O        -1                         -4 

•3» 

19 

•2    1-           O                        '3                          '4 

20 

O           I                  3-                         -4 

21 

•1          O           2-  3-                                        4- 

22 

2-       3-       O     1-                                           4- 

23 

3-                          -210                                4- 

24 

Oi- 

•3                           O           4-       -2 

25 

02- 

4-3   O       1 

26 

4-         -2      1-          O                    -3 

27 

4-                                                O       -SI                    -3 

28 

4-                                                1          O              2-  3- 

29 

•4                                          2-        3-     O        1- 

30 

•4                     3-                   -2   10 

31 

OI- 

•4      -3                             O                   -2 

ii 
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WASHINGTON  MEAN  TIME. 

FEBRUARY. 

d      h    m     B 

d      b    m     s 

d      h    in     8 

1      9  25  17.2 

L»Ec. 

Dis. 

10    12  56 

II.*Oc. 

Re. 

19    19  37 

III.    Tr. 

Eg. 

12    6 

II.  *  8h. 

In. 

14  21 

IV.*Tr. 

In. 

19  45 

III.    Sh. 

Eg. 

12    7 

l.*Oc. 

Ro. 

17  11 

IV.*Sh. 

Eg. 

23  24 

I.    Tr. 

hZ 

12  57 

II.  *  Tr. 

In. 

18  52 

IV.    Tr. 

Eg. 

23  26 

I.    Sh. 

In. 

15    2 

II.*Sb. 

Eg. 

11     3    3 

I.    Sh. 

In. 

20      1  43 

I.    Tr. 

Eg. 

15  52 

II.  •  Tr. 

It 

3  14 

I.    Tr. 

In. 

1  46 

I.    Sh. 

Eg. 

18  16  52.8 

III.    Ec. 

5  2:J 

I.    Sh. 

Eg. 

20  32 

I.    Oc. 

Dis. 

23  28 

III.    Oc. 

lie. 

533 

I.    Tr. 

Dis. 

22  52  44.8 

I.    Ec. 

Re. 

»     4  59  31.9 

IV.    Ec. 

Dis. 

1»     0  15  41.2 

I.    Ec. 

ai     1  24 

II.    Oc. 

Dis. 

6  40 

I.    Sh. 

In. 

2  42 

I.    Oc. 

Re. 

4  25  15.1 

U.    Ec. 

Re. 

7    4 

I.    Tr. 

In. 

3  57 

11.    Sh. 

In. 

17  50 

I.»Tr. 

In. 

9    0 

I.  *  Sh. 

Eg. 

4  16 

II.    Tr. 

In. 

17  55 

I.*Sh. 

In. 

9  23 

I.^Tr. 

Eg. 

6  .53 

II. -Sh. 

Eg. 

20    9 

I.    Tr. 

Eg. 

13  16 

IV.  *  Oc. 

Re. 

7  11 

II.*Tr. 

Eg. 

20  14 

I.    Sh. 

D?8. 

3     3  53  39.8 

I.    Ec. 

Dis. 

12    7 

m.'Sh. 

In. 

23    14  58 

I.*Oc. 

6  33 

I.    Oc. 

Re. 

12  45 

III.'Tr. 

In. 

17  21  12.0 

I.*Ec. 

Re. 

7    1    0.7 

II.    Ec. 

Dis. 

15  47 

Ill.^Sh. 

Eg. 

19  36 

II.    Tr. 

In. 

10  40 

II.  •  Oc. 

Re. 

16  21 

III.»Tr. 

Ei. 

19  48 

II.    Sh. 

In. 

4      1    9 

I.    Sh. 

In. 

21  31 

I.    Sh. 

In. 

22  31 

II.    Tr. 

Eg. 

1  30 

I.    Tr. 

In. 

21  40 

I.    Tr. 

In. 

22  44 

n.   Sh. 

eI. 

3  28 

I.    Sh. 

Eg. 

23  51 

I.    Sh. 

Eg. 

23     5  40 

III.    Oc. 

Dis. 

3  49 

I.    Tr. 

ft 
Dis. 

23  59 

I.    Tr. 

e|. 

Dis. 

9  41  20.0 

III.*Eo. 

Re.    L 

22  22    2.6 

I.    Ec. 

13    18  44    9.0 

I.    Ec. 

12  16 

I.*Tr. 

In. 

5     0  59 

I.    Oc. 

Re. 

21    8 

I.    Oc. 

Re. 

12  23 

I.»Sh. 

In. 

1  23 

II.    Sh. 

In. 

22  56  15.3 

II.    Ec. 

Dis. 

14  35 

L*Tr. 

Eg. 

2    4 

II.    Tr. 

In. 

14     2    4 

II.    Oc. 

Re. 

14  43 

I.*Sh. 

Eg. 

4  19 

II.    Sh. 

Eg. 

16    0 

I.*Sh. 

In. 

24     924 

I.*Oc. 

D?8. 

4  59 

II.    Tr. 

Eg. 

16    6 

I.*Tr. 

In. 

11  49  41.4 

I.*Ec. 

Re. 

8    9 

III.*Sh. 

In. 

18  20 

I.    Sh. 

Eg. 

14  31 

II.*Oo. 

Dis. 

9  29 

III.*Tr. 

In. 

18  25 

I.    Tr. 

e|. 

17  42  59.7 

II.*Ec. 

Re. 

11  49 

III.»Sh. 

Eg. 

15    13  12  33.9 

I.*Ec. 

Dis. 

25     6  42 

I.»Tr. 

In. 

13    4 

III.»Tr. 

Ei. 

15  34 

I.*Oc. 

Re. 

6  52 

I.*Sh. 

In. 

19  37 

I.    Sh. 

In. 

17  14 

II.  *  Sh. 

In. 

9    1 

I.*Tr. 

Eg. 

19  56 

I.    Tr. 

In. 

17  23 

II. 'Tr. 

In. 

9  11 

I.*Sh. 

Dis. 

21  57 

I.    Sh. 

Eg. 

20  10 

II.    Sh. 

Eg. 

26     3  50 

I.    Oc. 

22  15 

I.    Tr. 

E^. 
Dis. 

20  18 

II.    Tr. 

Eg. 

6  18  10.3 

I.*Ec. 

Re. 

«    16  50  28.2 

I.»Ec. 

16     2  13  17.2 

III.    Ec. 

Dis. 

8  42 

II.*Tr. 

In. 

19  25 

I.    Oc. 

Re. 

6    0 

III.    Oc. 

Re. 

9    5 

II.*Sh. 

In. 

20  19  45.5 

II.    Ec. 

Dis. 

10  29 

I.  *  Sh. 

In. 

11  38 

II.*Tr. 

Eg. 

23  49 

II.    Oc. 

Re. 

10  32 

I.*Tr. 

In. 

12    1 

II.*Sh. 

Eg. 

t    14    6 

I.  *  Sh. 

In. 

12  49 

I.»Sh. 

Eg. 

19  16 

III.    Tr. 

In. 

14  22 

I.*Tr. 

In. 

12  51 

I.*Tr. 

Eg. 

20    4 

III.    Sh. 

In. 

16  25 

I.*Sh. 

Eg. 

IT     7  41 

I.*Oc. 

Dis. 

22  53 

III.    Tr. 

Eg. 

16  41 

I.*Tr. 

Dis. 

10    0 

I.^Oc. 

Re. 

23  43 

III.    Sh. 

Ei. 

8    11  lb  51.6 

I.*Ec. 

12  14    2.5 

II.*Ec. 

Dis. 

27      1    8 

I.    Tr. 

In. 

13  51 

I.*Oc. 

Re. 

15  11 

II. 'Oc. 

Re. 

1  21 

I.    Sh. 

In. 

14  40 

II.  "Sh. 

In. 

18     4  57 

I.    Sh. 

In. 

327 

I.    Tr. 

Eg. 

15  10 

II.  *  Tr. 

In. 

4  58 

I.    Tr. 

In. 

3  40 

I.    Sh. 

Eg. 

17  36 

II.*Sh. 

Eg. 

7  17 

I.  *  Sh. 

Eg. 

4  28 

IV.    Tr. 

In. 

18    5 

II.    Tr. 

Eg. 

7  17 

I.»Tr. 

Eg. 

625 

IV.*Sh. 

In. 

22  14  46.1 

III.    Ec. 

Dis 

22  53 

IV.    Oc. 

Dis. 

9    2 

IV.*Tr. 

Eg. 

9     2  44 

III.    Oc. 

Re. 

19     2    6 

I.    Oc. 

Dis. 

11    8 

IV.  *  Sh. 

Ei. 
Dis. 

8  34 

I.  *  Sh. 

In. 

3  32  54.0 

IV.    Ec. 

Re. 

22  16 

I.    Oc. 

8  48 

i.**rr. 

In. 

4  26 

I.    Oc. 

Re. 

28     0  46  43.0 

I.    Ec. 

Re. 

10  54 

I.^-Sh. 

Eg. 

6  29 

II.*Tr. 

In. 

339 

II.    Oc. 

Dis. 

11    7 

I.*Tr. 

ES. 

6  31 

II.*Sh. 

In. 

7    1  38.1 

II.*Ec. 

Re. 

10     5  47  16.4 

I.    Ec. 

924 

II.*Tr. 

Eg. 

19  34 

I.    Tr. 

In. 

8  17 

I.  *  Oc. 

Re. 

927 

II.  *  Sh. 

Eg. 

19  49 

I.    Sh. 

In. 

9  37  30.2 

II.  •  Ec. 

Dis. 

16    1 

III.*Tr. 

In. 

21  5:i 

I.    Tr. 

Eg. 

12  25 

IV.*Sh. 

In. 

16    6 

III.*Sh. 

In. 

22    8 

I.    Sh. 

Eg. 

KOTjL^In.  denotes  higroas;  Eg.,  egress;  Dis.,  disappearance;  He.,  reappearance;  Eo.,  eclipse. 

Oo.  denotes  ooctdtation;  Tr.,  transit  of  the  satellite);  Sh.,  transit  of  the  shadow;  ^Visiblo  at  Washhigton. 
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WASHINGTON  MEAN  TIME. 

FEBRUARY. 

Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 

I. 

ft 

III.                      *( 

) 

^ 

^ 

II. 

•^ 

Q 

r 

^ 

"           o 

1 

Configurations  at  12^  0°^  for  an  Inverting  Telescope. 

Day. 

Weet 

East 

1 

•4        -3         02- 

•1  • 

2 

•2           1-       O                '3 

-4« 

3 

O  -2     -1            -4         -3                                              II 

4 
5 

03- 

1-  C 

2-  C 

D                 2-    3-                 -4 

D           1-                                             -4 

6 

3-             -2    -1       O                                                                -4 

7 

•3                       o   1-        -a                           4- 

8 

•3             O     2-                                       4- 

•>• 

9 

2-               1-  O             -3          4-                                                     II 

10 

O  4-     1                       '3 

•2  a 

11 

4-    1-            O                  2-      3- 

12 

4-                           2-         03-          -1 

13 

4-                            3-       -2  -1          O 

14 

4-                            -3                                O       1-        -2 

15 

•4                                         -3            -1  O        2-                                                                         j 

16 

Oi- 

•4                           2-                    O         -3 

17 

•4                              -20      1                         '3 

18 

'\,        O                  2-3- 

19 
~20 

2-    O  3-    -4  -1 

3-  -2      1          O                                -4 

21 
"22" 

3-                                   O        1*  -2                                   -4 

•3               -1    O           2-                                                -4 

23 

2-                 lO-    -3                                                       4- 

24 

•2    Ol                           -3                     4- 

26 
"26~ 

1-       O                     -2       3-     4- 

20       3-1   4- 

27 

~28" 

I    V         40 

3-        4-                         O          \ 
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WASHINGTON  MEAN  TIME. 

MABCH. 

d      h    m     8 

d      h    m     • 

d     h   m    s 

1   16  42 

I.*Oc. 

Difl. 

19   10    6  28.8 

I.»Ec. 

Be. 

99     3    9 

I.    Tp.    Eg. 

19  15  12.7 

I.    Eo. 

Re. 

13  11 

n.»Tp. 

In. 

352 

I.    Sh.    Eg. 
I.    Oo.    Dub. 

2149 

11.    Tr. 

In. 

14  14 

II. -Sh. 

In. 

21  57 

22  22 

II.    Sh. 

Id. 

16    7 

n.*Tp. 

Eg. 

98     0  58    6.2 

I.    Ec.    Be. 

9     045 

n.    Tr. 

Eg. 

17  10 

n.  Sh. 

e|. 

437 

n.    Tr.    In. 

I  18 

U.    Sh. 

Eg. 

13     153 

III.    Tp. 

In. 

6    7 

II.    Sh.    In. 

8  57 

in.*Oc. 

4    2 

m.  Sh. 

In. 

733 

n.*Tp.    Eg. 

13  40    8.6 

m.*Eo. 

Be. 

437 

I.    Tr. 

In. 

9    3 

II. -Sh.    Eg. 
m.   Oc   J&. 

14    0 

I.*Tr. 

In. 

5    9 

I.    Sh. 

In. 

18  59 

14  18 

I.*8h. 

In. 

530 

m.   Tr. 

Eg. 

19  16 

I.   Tr.    In. 

16  19 

I.»Tp. 

Eg. 

656 

I.*Tt. 

Eg. 

20    2 

I.    Sh.    In. 

16  37 

I.*8h. 

Is. 

729 

I.»Sh. 

Eg. 

2136 

I.    Tp.    Eg. 

S   11    8 

I.*0o. 

740 

m.»sh. 

e|. 

22  21 

I.    Sh.    Eg. 

13  43  44.3 

L^Eo. 

Be. 

14     1  45 

I.    Oc 

dL 

94     1  35    1.7 

ni.  Ec    bI 

16  47 

n.*Oo. 

Die. 

4  35    6.4 

I.    Eo. 

Be. 

340 

IV.    Oc    Dis. 

20  19  24.3 

U.    £o. 

Be. 

8  12 

IL»Oc 

DiB. 

8  19 

IV.^Oo.    Be. 

4     826 

I.Tr. 

In. 

12  14  22.0 

IL*Ec 

Be. 

11    2  50.5 

IV. •Ec    Dis. 

846 

I.*8h. 

In. 

23    3 

L    Tp. 

In. 

15  29  38.1 

IV. •Ec    Be 

10  45 

1.*Tt. 

Eg. 

23  38 

I.    Sh. 

In. 

16  23 

I.    Oc    Dis, 

11    6 

I.»Sh. 

e|. 

16     123 

I.   Tr. 

Eg. 

19  26  44.8 

L    Ec    Be 

0     534 

I.    Oc. 

Die. 

158 

I.   Sh. 

Eg. 

23  41 

IL    Oo.    Die 

8  12  15.2 

I.»Ec 

Be. 

18  50 

IV.   Tp. 

In. 

96     4    8  30.1 

U.    Eo.    Be 

10  56 

n.*Tr. 

In. 

20  11 

L    Oc 

Dig. 

13  43 

L^Tp.    In. 

11  39 

n.»8h. 

In. 

23    3  40.0 

I.   Ec 

Be. 

14  31 

L^Sh.    In. 

13  52 

n.*Tr. 

Eg. 

23  27 

IV.   Tp. 

Eg. 

16    3 

L   Tp.    Eg. 

14  35 

n.»8h. 

Eg. 

16     0  24 

IV.    Sh. 

In. 

16  50 

L    Sh.    Eg. 
L^Oc    Dm. 

22  33 

III.    Tr. 

In. 

2  19 

n.    Tr. 

In. 

96   10  50 

6     0    3 

HI.    Sh. 

In. 

332 

II.    Sh. 

In. 

13  55  21.2 

L^Ec    Be. 

2  10 

ni.  tp. 

Eg. 

5    5 

IV.    Sh. 

Eg. 

17  47 

n.    Tp.    In. 

2  52 

I.    Tr. 

In. 

5  15 

II.   Tr. 

e|. 

19  24 

n.    Sh.    In. 

3  15 

I.    Sh. 

In. 

628 

IL   Sh. 

Eg. 

20  43 

n.    Tp.    Eg. 

3  41 

IIL    Sh. 

Eg. 

15  35 

in.»Oc. 

D&. 

22  20 

U.    Sh.    Eg. 

5  11 

I.    Tr. 

Eg. 

17  30 

.1.   Tp. 

In. 

9T     8  10 

L^Tp.    l£ 

534 

I.    Sh. 

Eg. 

18    7 

I.    Sh. 

In. 

8  42 

m.^Tp.    In. 

TOO 

L    Oo. 

19  49 

.    L    Tp. 

Eg. 

859 

L^Sh.    In. 

2  40  50.4 

I.    Eo. 

Be. 

20  26 

I.    Sh. 

Eg. 

10  30 

L^Tp.    Eg. 

555 

IL    Oo. 

Die. 

21  36  47.7 

m.  Eo. 

Be. 

11  18 

L^Sh.    Eg. 

9  38    0.7 

II.  •Eo. 

Be. 

ir   14  37 

L^Oc 

Dis. 

12    1 

m.^Sh.    In. 

13    3 

IV.*Oc 

Die. 

17  32  16.4 

I.    Eo. 

Be. 

12  20 

TIL'Tp.    Eg. 

21  18 

I.    Tp. 

In. 

2121 

n.  Oo. 

Dis. 

15  38 

UL^Sh.    ^. 

21  30  48.8 

IV.    Eo. 

Be. 

18     1  32  10.6 

n.  Eo. 

Be. 

98     6  17 

L    Oc    Dis. 

2143 

I.    Sh. 

In. 

11  56 

I.«Tp. 

In. 

8  24    2.7 

L^Ec    Be 

23  37 

I.    Tp. 

Eg. 

12  36 

I.»8h. 

In. 

12  51 

n.^Oc.    Dis. 

8     0    3 

I.    Sh. 

as. 

14  16 

I.*Tp. 

Eg. 

17  26  56.8 

U.    Ec    Be 

18  26 

I.    Oc 

14  55 

I.«Sh. 

e|. 

99     237 

L    Tp.    In. 

21    9  21.9 

I.    Eo. 

Be. 

19     9    4 

I.»Oc. 

Dis. 

328 

L    Sh.    In. 

9     0    3 

n.    Tp. 

In. 

12    0  50.9 

I.»Ec 

Be. 

4  57 

L   Tr.    Eg. 

0  57 

II.    Sh. 

In. 

15  28 

n.»Tp. 

In. 

5  47 

L    Sh.    Eg. 
I.    Oc    D&. 

259 

n.    Tr. 

Eg. 

16  49 

n.  Sh. 

In. 

23  43 

353 

II.    Sh. 

Eg. 

18  24 

n.    Tp. 

Eg. 

86     2  52  40.1 

L    Ec    Be. 

12  15 

m.'Oo. 

Dis. 

19  45 

n.  Sh. 

Eg. 

6  57 

IL^Tp.    In. 

15  44 

I.»Tp. 

In. 

90     5  15 

in.    Tp. 

i2 

8  42 

IL^Sh.    In. 

1612 

I.*Sh. 

In. 

622 

I.    Tp. 

In. 

953 

n.»Tp.    Eg. 

17  38  26.6 

III.    Ec. 

Be. 

7    4 

I.»Sh. 

In. 

1138 

IL^Sh.    Eg. 

18    3 

I.    Tp. 

Eg. 

8    1 

ni.«sh. 

In. 

21    4 

L    Tp.    In. 

18  32 

I.    Sh. 

iE 

842 

-  I.«Tp. 

Eg. 

21  57 

L    Sh.    In. 

16   12  52 

I.»Oc. 

853 

m.*Tp. 

Eg. 

22  26 

ni.    Oc    Dis. 

15  37  66.0 

I.*Ec. 

Be. 

924 

I.»Sh. 

Eg. 

23  24 

L    Tp.    Eg. 

19    3 

II.    Oc. 

DU. 

11  39 

m.^sh. 

Eg. 
Du. 

81     0  16 

L    Sh.    Eg. 

22  55  48.2 

II.    Ec. 

Be. 

91     3  30 

I.    Oc 

2    5 

m.    Oc    Be 

11    10  11 

I.»Tp. 

In. 

6  29  30.5 

I.    Ec. 

Be. 

2    5  56.2 

in.    Ec    Die 

10  40 

I.^Sh. 

In. 

10  31 

IL»Oc 

Dis. 

5  33  26.8 

III.    Ec    Be. 

12  30 

L*Tp. 

Eg. 

14  50  41.2 

II.  •Ec 

Be. 

18  10 

L    Oc    Dis. 

13    0 

I.  *  Sh. 

Eg. 

99     0  49 

I.    Tr. 

In. 

21  21  20.6 

L    Ec    Be 

19     7  18 

I.  •  Oc. 

Dis. 

1  33 

I.    Sh. 

In. 

KOTM.— In.  denotes  ingress;  Eg^  ogrea«;  Dis.,  disappearance;  Be.,  rpappearanoe;  Eo.,  eclipse. 

Oo.  denotes  occoltation;  Tr.,  transit  of  the  satellite;  Sh.,  transit  of  the  shadowj  *  Visible  at  Washington* 
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MABCH. 

Phases  of  the  Eclipses  of  the  SaieUUes  for  an  Inserting  TeUscape. 

I. 

r^: 

".     f^  ' 

w 

LJ 

11. 

A' 

-    r^  ' 

^ 

^ 

Configurations  at  IV"  tiO^  for  an  Inverting  Telescope. 

Day. 

West. 

Xast. 

1 

4-                   -3              -1        O              2-                                                                  II 

2 

4-                                 8-             O   1- 

■3« 

3 

4-                                                     -8       O                          -3 

■!• 

4 

•4                                                    1-  O                     '8          3-                                                II 

5 

08- 

•4                                          O         1    3- 

6 

•4-8    ,y      o 

7 

3-                              -40     '8      '1 

8 

•3               l          O                f 

9 

8-        •  .30       1-                              -4 

10 

•8       lO                 -3                                   '4 

11 

Oi- 

O                 -8            3-                           -4 

12 

O.?           3.                                      4.                      II 

13 

8-         'V        O                                              4- 

14 

3-                              0-8       -1               4- 

15 

•3                -1           O       4-        8- 

16 

;    -3  o       1- 

17 

4-                 -8        1     O                   -3 

18 

4-                                   Oi-           a           -3 

19 

4-                                                             O      8-.           3- 

•'• 

30 

•4                                     8-           1-3-  O                                                                                 II 

21 
88 

•4                    3-                             O           1 

•«• 

•4    -3                1-            O                  8- 

83 

•4    -3  8-     O         1- 

84 

•8      1        O    -4           -3 

85 

86 

O  1-        -9          -4    -3 

O        8-             3-                    -4 

■!• 

87 

88 
29 
30 

03- 

8-             1-    O                                                         '4 

3-                      -8  0       -1                                                4- 

•3                 1-           O                   -8                                4- 

•3       8-  O           1-                           4- 

31 

•9     -1           O            -3      4- 

l| 
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APRIL. 

d      h    m     s 

d      h    m     B 

d      h    m     8 

12    2 

II.    Oo. 

Dis. 

10    15    8 

I.    Sh. 

Eg. 

ai     2  31 

I.    Tr. 

In. 

6  44  45.8 

II.    Ec. 

Re. 

15  46 

ni.    Tr. 

Iiu 

3  41 

I.    Sh. 

In. 

9  50 

IV.*Tr. 

In. 

19  24 

III.    Tr. 

Eg. 

4  51 

I.    Tr. 

Eg. 

14  31 

IV.*Tr. 

Eg. 

19  59 

III.    Sh. 

In. 

6    0 

I.    Sh. 

15  30 

I.    Tr. 

In 

23  36 

III.    Sh. 

Eg. 

9  16 

m.»Oc. 

16  25 

I.    Sh. 

In. 

11  .  8  53 

I.*Oc. 

Dis. 

12  56 

III.*Oc. 

Re. 

17  50 

I.    Tr. 

Eg. 

12  13  28.0 

I.*Ec. 

Re. 

14    4  46.1 

III.»Ec. 

Dis. 

18  25 

IV.    Sh. 

In. 

17  38 

II.    Oc. 

Dis. 

17  30  52.5 

m.  Ec. 

Re. 

18  44 

I.    Sh. 

Eg. 

22  39  14.2 

II.    Ec. 

Re. 

23  39 

I.    Oc. 

Dis. 

23    2 

IV.    Sh. 

Eg. 

la     6  13 

I.    Tr. 

In. 

aa     3    5  46.6 

I.    Eo. 

Re. 

a    12  37 

I.*Oo. 

Dia. 

7  17 

I.  *  Sh. 

In. 

9  19 

n.^oc 

Dis. 

15  49  56.4 

I.    Ec. 

Re. 

8  33 

I.*Tr. 

Eg. 

14  33    0.5 

II.    Ec. 

Re. 

20    8 

II.    Tr. 

In. 

9  36 

I.*Sh. 

e|. 

Dis. 

20  59 

I.    Tr. 

In. 

22    0 

II.    Sh. 

In. 

13     3  20 

I.    Oc. 

22    9 

I.    Sh. 

In. 

23    4 

II.    Tr. 

Eg. 

6  42    8.4 

I.    Ec. 

Re. 

23  19 

I.    Tr. 

Eg. 

3     0  56 

n.   Sh. 

Eg. 

11  44 

II.*Tr. 

In. 

as     0  29 

I.    Sh. 

Eg. 
Dis. 

9^7 

I.*Tr. 

In. 

13  54 

II.*Sh. 

In. 

18    6 

I.    Oc. 

10  54 

I.  *  Sh. 

In. 

14  40 

II.    Tr. 

Eg.- 

21  34  28.2 

I.    Ec. 

Re. 

12  11 

III.'Tr. 

In. 

16  50 

II.    Sh. 

Eg. 

a4     3  25 

II.    Tr. 

In. 

12  17 

L*Tr. 

Eg. 

14     0  40 

I.    Tr. 

In. 

548 

n.    Sh. 

In. 

13  13 

I.*Sh. 

Eg. 

146 

I.    Sh. 

In. 

6  21 

n.    Tr. 

Eg. 

15  50 

III.    Tr. 

Ei. 

3    0 

I.    Tr. 

Eg. 

844 

II.  •Sh. 

Eg. 

16    0 

III.    Sh. 

In. 

4    5 

I.    Sh. 

If. 

15  27 

I.    Tr. 

In. 

19  37 

III.    Sh. 

It 

5  a5 

III.    Oc. 

16  38 

I.    Sh. 

In. 

4     7    4 

I.*Oc. 

9  14 

III.*Oc. 

Re. 

17  47 

I.    Tr. 

Eg. 

10  18  42.0 

I.*Eo. 

Re. 

10    4  47.2 

III.»Ec. 

Dis. 

18  57 

I.    Sh. 

Eg. 

15  14 

II.*Oc. 

Dis. 

13  31  22.8 

III.*Ec. 

Re. 

23    7 

III.    Tr. 

In. 

20    3    8.2 

II.    Ec. 

Re. 

21  48 

I.    Oc. 

Dis. 

a«     2  45 

ni.    Tr. 

Eg. 

5     4  24 

I.    Tr. 

In. 

15     1  10  52.6 

I.    Ec. 

Re. 

3  57 

III.    Sh. 

In. 

523 

I.    Sh. 

In. 

6  51 

II.    Oc. 

Dis. 

7  33 

III.*Sh. 

Eg. 

6  44 

I.    Tr. 

Eg. 

11  57    1.9 

II.*Ec. 

Re. 

12  34 

I.»Oc. 

Dis. 

7  42 

I.'Sh. 

Eg. 

19    8 

I.    Tr. 

In. 

16    3  16.1 

I.    Ec. 

Re. 

6     1  31 

I.    Oc. 

Dis. 

20  15 

I.    Sh. 

In. 

22  34 

n.   Oc. 

Dis. 

4  47  21.0 

I.    Ec. 

Re. 

21  28 

I.    Tr. 

Eg. 

ao     3  51    6.8 

II.    Ec. 

Re. 

9  19 

II.*Tr. 

In. 

22  34 

I.    Sh. 

e|. 

9  55 

I.*Tr. 

In. 

11  18 

II. 'Sh. 

In. 

16    16  16 

I.    Oc. 

Dis. 

11    7 

I.*Sh. 

In. 

12  15 

II.*Tr. 

Eg. 

19  39  33.0 

I.    Ec. 
II.    Tr. 

Re. 

11  28 

IV.  ♦Oc. 

Dis. 

14  14 

II.*Sh. 

Ei. 

17     0  57 

In. 

12  15 

L*Tr. 

Eg. 

22  51 

I.    Tr. 

In. 

3  12 

II.    Sh. 

In. 

13  26 

I.*Sh. 

Eg. 

23  51 

I.    Sh. 

In. 

353 

II.    Tr. 

Eg. 

16  13 

IV.    Oc. 

rS. 

y     1  11 

I.    Tr. 

Eg. 
Dis. 

6    8 

II.    Sh. 

Eg.  • 

23    7  28.3 

IV.    Ec. 

Dis. 

1  58 

III.    Oc. 

13  36 

I.*Tr. 

In. 

ar     3  26  45.5 

IV.    Ec. 

Re. 

2  10 

I.    Sh. 

Eg: 

14  43 

I.    Sh. 

In. 

7    2 

I.    Oc. 

Dia. 

5  37 

III.    Oc. 

Re. 

15  56 

I.    Tr. 

Eg. 

10  31  58.7 

I.*Ec. 

Re. 

6    5  24.1 

III.    Ec. 

Dis. 

17    3 

I.    Sh. 

Eg. 

16  40 

11.    Tr. 

In. 

9  32  27.7 

III.*Ec. 

Re. 

19  24 

III.    Tr. 

In. 

19    6 

II.    Sh. 

In. 

19  59 

I.    Oc. 

Dis. 

23    3 

III.    Tr. 

Eg. 

19  36 

II.    Tr. 

Eg. 

23  16    3.4 

I.    Ec. 

Re. 

23  58 

III.    Sh. 

In. 

22    2 

II.    Sh. 

Eg. 

8     426 

II.    Oc. 

Dis. 

18     1  43 

IV.    Tr. 

In. 

a8     423 

I.    Tr. 

In. 

9  20  56.7 

II.*Ec. 

Re. 

3  34 

III.    Sh. 

Eg. 

5  36 

I.    Sh. 

In. 

17  18 

I.    Tr. 

In. 

6  27 

IV.    Tr. 

E^. 

6  43 

I.    Tr. 

Eg. 

18  20 

I.    Sh. 

In. 

10  43 

I.*Oc. 

Dis. 

7  55 

I.*Sh. 

Eg. 
Dis. 

19  38 

I.    Tr. 

Eg. 

12  26 

IV. 'Sh. 

In. 

13    2 

III.*Oc. 

•     20  39 

I.    Sh. 

e|. 

Dm. 

14    8  19.7 

I.*Ec. 

Re. 

16  42 

III.    Oc. 

Re. 

9    14  26 

I.*Oc. 

17    0 

IV.    Sh. 

Eg. 

18    4  10.3 

in.    Ec. 

Dis. 

17  44  42.5 

I.    Ec. 

Re. 

20    5 

II.    Oc. 

Dis. 

21  29  46.7 

m.  Eo. 

Re. 

19    6 

IV.    Oc. 

Dis. 

19     1  15  14.2 

II.    Ec. 

Re. 

ao     1  30 

I.    Oc. 

Dis. 

22  31 

II.    Tr. 

In. 

8    3 

I.*Tr. 

In. 

5    0  45.2 

I.    Ec. 

Re. 

23  48 

IV.    Oc. 

Re. 

9  12 

I.*Sh. 

In. 

11  49 

II.  •Oc. 

Dis. 

10     0  36 

II.    Sh. 

In. 

10  23 

I.-Tr. 

Eg. 

17    8  51.2 

II.    Ec. 

Re. 

127 

II.    Tr. 

Eg. 

11  31 

I.  *  Sh. 

Eg. 
Dis. 

22  51 

I.    Tr. 

In. 

3  32 

II.    Sh. 

BS. 

20     5  11 

I.    Oc. 

30     0    5 

I.    Sh. 

In. 

5    5    0.4 

IV.    Ec. 

8  37     1.4 

I.*Ec. 

Re. 

1  11 

I.    Tr. 

Eg. 

9  28  12.0 

IV.*Ec. 

Re. 

14  11 

II.    Tr. 

In. 

2  23 

I.    Sh. 

Eg. 

11  45 

I.*Tr. 

In. 

16  30 

II.    Sh. 

In. 

19  59 

I.    Oc. 

D?8. 

12  49 

I.*Sh. 

In. 

17    7 

II.    Tr. 

Eg. 

23  29  27.3 

I.    Ec. 

Re. 

14    5 

I.  *  Tr. 

_ES^ 

19  26 

II.    Sh. 

_Eg^ 

NOTB.— In.  denotes  ingress;  Eg.,  egress;  Dis.,  disappearance;  Ke.,  reappearance;  Ec,  eclipse. 

Oc.  denotes  ooonltation;  Tr.,  transit  of  the  satellite;  Sh.,  transit  of  the  shadow;  *  Visible  at  Washington. 
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.      WASHINGTON  MEAN  TIME 

i 

APEIL. 

PJuaes  of  the  Eclipses  of  the  SateUites  for  an  Inverting  Telescope. 

I. 

^  • 

TIT                 H"- 

-^• 

r 
• 

^ 

J.XX*                  r^ 

J 

II. 

r^  .' 

TV                    fc" 

i:^ 

d 

• 

r 
• 

^ 

xV«                  L. 

J 

Configurations  at  11^  O'^'  for  an  Inverting  Telescope. 

Day. 

West 

EMt 

1 

04- 

O       1-  '8 

•3 

1      2 
'      3 

1      4 

4-               -1   O             2- 

3- 

Oi- 

4-                       2-                  03- 

4-                             3-               -2      O    -1 

:     5 

4-                           -3                     1-         O                    -8 

c 

102- 

•4                                       -3                  O             -1 

7 
8 

i    9" 

•4                   -a    -1        O     -3                                                  II 

•4                               O      -2}' 

•3 

\       O               2- 

3- 

1 

JO 

a-        IO-3-  -4                                              II 

11 

3-        -2          O 

•4 

-I* 

"72 

3-                           1-     O                   -8 

•4 

1    13 

•3                       02-       -1 

•4 

14 

2-       !•             O   '3 

4- 

15 

0-2       1- 

•3 

4- 

16 
17 

•1         O                 8- 

3-4- 

a-        O  1-  3-  4-                                              II 

18 

3-  -2       4-    O 

•'• 

19 

3-     4-                      1-  O                  -8 

20 

4-                    -3                        O    8  -l 

1    81 

4.                                    2-       1-           O 

•3« 

22 
23- 

•4                                                              O              1            • 

3 

-8« 

•4                                              1           O                  8- 

3- 

1 

24 

•4                       a-      O     I-    3- 

25  1 

•4    -a  3-     1  O 

26 

Oi- 

3-                               -04             -2 

1    27 

•3                   O  -1  a-     -4                                         II 

1    28 
29" 

2-         1-     • 

3C 
'2C 

) 

•4 

)             1          -3 

•4 

30 

•1           O                   8- 

3- 

•4 
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WASHINGTON  MEAN  TIME.      , 

MAY. 

d      b    m     8 

d      h   m    8 

d     h   m    • 

1     556 

II.    Tp. 

Id. 

19     0  19 

U.    Sh. 

In. 

99     455 

IV.    Sh. 

Eg. 

824 

II. 'Sh. 

In. 

^    042 

II.    Tp. 

Eg. 

5  14  41.9 

L    Ec 

Ri. 

852 

n.*Tp. 

Eg. 

3  14 

II.    Sh. 

Eg. 

13  42 

U.    Tp. 

In. 

1120 

II. -Sh. 

Eg. 

8  10 

I.^Tp. 

In. 

16  14 

U.    Sh. 

In. 

17  19 

I.    Tr. 

In. 

926 

L^Sh. 

In. 

16  38 

U.    Tp. 

Eg. 

18  34 

I.    81k 

In. 

10  30 

I.*Tp. 

Eg. 

19    9 

II.    Sh. 

Eg. 

19  39 

I.    Tp. 

Eg. 

11  45 

I.*8h. 

!£. 

23    2 

I.    Tp. 

IiT. 

20  62 

I.    Sh. 

Eg. 

20  47 

UI.    Oc 

98     0  18 

I.    Sh. 

In. 

9     255 

III.    Tr. 

In. 

13     0  26 

in.  Oc 

Re. 

122 

I.    Tp. 

Eg. 

6  35 

m.    Tr. 

Eg. 

2    2  44.9 

III.    Ec 

Die. 

238 

I.    Sh. 

Ei. 

7  57 

III.»Sh. 

In. 

4  49 

IV.    Oc 

Dis. 

14  45 

UI.   Tp. 

I?. 

11  32 

III.  •8b. 
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I.    8h. 

eS. 

14     2  38 

I.   Tp. 

In. 

18  46 

I.    Sh. 

In. 

4     855 

L^Oc. 

354 

I.    Sh. 

In. 

19  50 

I.    Tp. 

Eg. 

12  26  59.8 

I.»Ec. 

He. 

458 

I.    Tp. 

Eg. 

81    6 

L    Sh. 

A 

18  34 

IV.    Tp. 

In. 

6  13 

I.    Sh. 

Eg. 
Du. 

96   14  39 
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7  31 

L   Sh. 
L»Tp. 

In. 

22  23 

I.    Sh. 

In. 
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I.    Oc 
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Re. 
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Re. 
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III.    Sh. 

Eg. 

13  25  25.1 

m.    Ec 

Rc 
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I.    Oc 

Di8. 

21  48  25.1 

I.    Ec 
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22    8 

II.   Oc 
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6  55  47.4 

I.    Ec 
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ly     6  13 

n.  Oc 
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98     3  SO  47.6 

II.    Eo. 

Rc 

14  21 

II.    Oc 
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11  37  55.8 

lI.*Ec 

Re. 

628 

I.   Tp. 

In. 

19  44  33.9 

II.    Ec 

Re. 

15  36 

I.    Tp. 
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743 

L    Sh. 
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t     044 

I.    Tp. 
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16  59 

I.    Sh. 
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848 

I.»Tp. 

2    0 

I.    Sh. 
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17  56 

I.    Tp. 

Eg. 

10    4 

I.»Sh. 

d£. 

3    4 

I.    Tp. 

Eg. 

19  11 

I.    Sh. 
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I.    Oc 
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18   12  43 

I.    Oc 
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L    Ec 

Rc 
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I.    Oc. 
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18  50 

IL    Sh. 

In. 
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In. 
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II.    Sh. 

In. 
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In. 

3  19 

11.    Tp. 

Eg. 
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i 
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U.»Tp. 

Eg. 
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U.    Sh. 
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IV.    Oc 

13  66 

II.    Sh. 
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10    4 

I.»Tp. 
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36     0  57 

I.    Tp. 
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19  13 

I.    Tp. 
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I.«Sh. 
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2  12 

I.    Sh. 
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20  28 

I.    Sh. 
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12  24 
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3  17 

I.   Tp. 
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2133 
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13  40 

I.    Sh. 

it 
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22  47 

I.    Sh. 

Ei. 
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III.    Oc 
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Rc 
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UI.   Tp. 
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UI.    Sh. 
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Dis. 
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4  33 
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UI.    Sh* 

a 

13  41 
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U.»Oc. 
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Rc 
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IV.    Tr. 
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I.»Oc. 
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IV.    Tp. 
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99     029 
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I.    Sh. 

e|. 

21  46 
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1  41 

I.    Oc. 
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. 

KOTBi— In.  denotes  ingress;  Eg.,  egress;  Dis.,  diaappearanoe;  Be.,  reappesnuioe;  Bo.,  eclipse. 

Oc  dsnotes  oocaltation;  Tr.,  tnmsit  of  the  satellite;  Sh.,  iransttof  the  shadow;  •  Yisible  at  Wsshiagtoii. 
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Hie  Eclipses  of  the  Satellites  for  an  Inverting  Telescope, 
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Configurations  at  10^  30™ /or  an  Inverting  Telescope. 

Day. 

WMt. 

East. 

• 

I 

8 

2-  O           1-        3-                                      4- 

•2          i.      O                                                 4- 

3 

3-                               Ol-        -2                  4- 

4 

•3                             O       4-  2- 

•'• 

5 

2-     ,.^1-    O 

6 

4-                            -2     O         -1        -3 

7 

4- 

V            O                    -2            '3 

8 

02- 

4- 

O          1-           3- 

9 

•4 

•2        -1      30 

10 

•4 

3-                             O       ,? 

11 
12 
13 

•4    -3                             -lO               2- 

^  ..'         lO 

•2          0-4-I      -3 

14 
"15" 

1-          O                    '2   -4       -3 

02-           1            3-               -4 

16 

•2        1         30-                                                         -4 

17 

3-                        O  -2  1-                                                     -4 

18 

•3                             1   O                 2-                                      4- 

19 

~20~ 

21 

Ol- 

•3    2-          O                                            4- 

•2             O    1    -3              4-                                    .                  1 

1-       0  4-             -2            -3                                          - 

22 

4-                O     2-      1                3- 

23 

4-              2-      1-             O    3- 

24 

4- 

3-                    O          !• 

-3« 

23 

4- 

3-                            1       O                  2- 

26 

•4 

•3           2-        O  1- 

27 

•4 

•2                C 

)   -3 

)               -2             -3 

-l« 

28 

•4                           1-    C 

1    29 
30 

•4           O        \                    3- 

2-    1-        o     ^. 

31 

3-           -2    0           1     •              -4 

_ji 

30 
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Sh. 
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20  31 
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DiB. 

2    0  41.7 

III.    Ec. 

Dis. 
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I. 

Tr. 

In. 

22  42 

IV.    Oc. 

Re. 

5  21  45.7 

III.    Ec 

Re. 

4    7 

I. 

Sh. 

In. 

23  57  43.0 

I.    Ec. 
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8  51 

II.  •Oc 

Dis. 

5  14 

I. 

Tr. 

Eg. 
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I.    Sh. 
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Oc. 
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I.    Ec. 
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IV. 

Tr. 

In. 

18  59 

I.    Sh. 

In. 

27     3  14 

II.    Tr. 

In. 

7  26 

m. 

Sh. 

Eg. 

20  10 

I.    Tr. 

Eg. 

5  19 

II.    Sh. 

In. 
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rv. 

Tr. 
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21  18 

I.    Sh. 

Eg. 
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Eg. 
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Note.— In.  denotes  iagrcss;  Eg.,  egress;  Dis.,  disappearance;  Ke.,  reappear&uce;  Ec.,  eclipse. 

Oc.  denotes  occultation ;  Tr.,  transit  of  the  satellite;  Sh.,  transit  of  the  shxtdow;  *  Visible  at  Waahlagton. 
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Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 
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Configurations  at  9^  30™  for  an  Inverting  Telescope. 
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•4                                2-     1-      O                     3- 

14 

•4                  -2    3-    O         •! 

15 

3-               1-  -4       O                   -8 

16 
17 

•3                                02-        1? 

2-         ?,          O                                 -4 

18 

0-21'         -3                               -4 

19 

•Ol                2*              -3                        -4 

20 
~21 

2-      lO                         3-                                4- 

03- 

•2              O      -1                                           4- 

22 

3-              1-           O                '8                   4- 

23 

•3                                O      2-    -M- 

24 
25 

2-      31       40 

4-                         O        1-  -3 

•«• 

1     26 

4-                                         1  O                   2-3                                                II 

27 

Ol- 

4-                                                   2-      O                            3- 

28 

4-                                            -2                O  3- 

29 

•4                                 3-            1-        O               -2 

30 

•4       -3                                  O            J. 
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d      b    in     • 

d      h    m     8 

d      h    m     • 

* 

10    8 

I.    Tr. 

Eg. 

11     6  46 

II. 'Tr. 

In. 

91      6  30 

I. 

Oc. 

Difl.    , 

1    8 

I.    Sh. 

Eg. 

10  33 

II.    Sh. 

In. 

^  9  32  54.0 

X. 

Ec. 

Re.    - 

19    0 

I.    Oc. 

DYb. 

10  45 

IV.    Sh. 

Eg. 

99     1     0 

II. 

Tr. 

In. 

22  16  44.2 

I.    Ec. 

Re. 

11  43 

II.    Tr. 

Eg. 

2  29 

II. 

Sb. 

III. 

a     1  48 

XXL    Oo. 

Dift. 

12  47 

I.    Tr. 

In. 

3  47 

L 

Tr. 

In. 

527 

IIX.    Oc. 

Re. 

13  28 

IX.    Sh. 

Eg. 

3  55 

II. 

Tr. 

Egr. 

5  59  53.3 

IXI.    Ec. 

Dis. 

13  40 

I.    Sh. 

In. 

4  32 

I. 

Sb. 

In. 

9  20  19.1 

XII.  *Ec. 

Re. 

15    7 

I.    Tr. 

Eg. 

523 

II. 

Sh. 

Eg. 

11  35 

II.    Oc. 

Dis. 

15  59 

I.    Sh. 

Eg. 

6    6 

I. 

Tr. 

Ei. 
Eg. 

13  31 

IV.    Oc. 

Dis. 

la     9  59 

I.    Oc. 

Dis. 

6  51 

I. 

8h. 

16  17 

X.    Tr. 

In. 

13    9  15.2 

I.    Ec. 

Re. 

93     1    0 

I. 

Oc. 

Dis. 

16  24  43.1 

XI.    Ec. 

Re. 

20  14 

III.    Tr. 

In. 

4    1  40.6 

I. 

Ec. 

Re. 

17  17 

X.    Sh. 

In. 

23  50 

III.    Sh. 

In. 

14  52 

III. 

Oc. 

Dis. 

18  12 

IV.    Oc. 

Re. 

23  51 

III.    Tr. 

Eg. 

19  50 

II. 

Oc. 

Dis.    . 

18  «7 

I.    Tr. 

Eg. 

13     3  19 

III.    Sh. 

Ei. 

21  16  45.7 

III. 

Ec. 

Re.     ' 

19  37 

X.    Sh. 

E^. 
Dis. 

3  41 

II.    Oc. 

Dis. 

22  17 

I. 

Tr. 

In. 

23  19  14.4 

XV.    Ec. 

7  17 

I.    Tr. 

In. 

23    0 

I. 

Sh. 

In. 

S     3  19  43.4 

IV.    Ec. 

Re. 

8    9 

I.*8h. 

In. 

94     0    7  21.5 

II. 

Ec. 

Re. 

13  29 

X.    Oc. 

Dis. 

8  16    9.7 

II.*Ec. 

Re. 

0  36 

I. 

Tr. 

Eg. 

16  45  25.7 

X.    Ec. 

Re. 

•       9  37 

I.    Tr. 

Eg. 

1  19 

I. 

Sh. 

% 

4     6    0 

IX.    Tr. 

In. 

10  28 

X.    Sh. 

E&-. 

19  31 

I. 

Oc. 

Dis. 

7  56 

XI.    Sh. 

In. 

14     4  30 

I.    Oc. 

22  30  19.6 

I. 

Ec. 

Re. 

856 

II.*Tr. 

Eg. 

7  37  57.7 

I.    Ec. 

Re. 

95    14  24 

II. 

Tr. 

In.      . 

10  47 

X.    Tr. 

In. 

22  10 

II.    Tr. 
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15  47 

II. 

Sh. 

In. 

10  50 

U.    Sh. 

Eg. 

23  52 

II.    Sh. 

In. 

16  47   . 

I. 

Tr. 

In.    ^ 

11  46 

X.    Sh. 

In. 

15     1    7 

n.    Tr. 

Eg. 

17  20 

II. 

Tr. 

Eg.     1 

13    7 

X.    Tr. 

Eg.' 

I  47 

I.    Tr. 

In. 

17  29 

I. 

Sh. 

In. 

14    5 

X.    Sh. 

X 

2  37 
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In. 

18  41 

II. 
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Eg. 

tf     7  59 
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I.    Tr. 

Eg. 
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I. 

Sh. 
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IIX.    Tr. 

In. 

.4  56 

I.    Sh. 
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Dw. 

9«   14     1 

I. 

Oc. 

DlR. 

19  32 

III.    Tr. 

%. 

23    0 

I.    Oc. 

16  59    6.1 

I. 

Ec. 

Re. 

19  52 

HI.    Sh. 

In. 

16     2    6  45.1 

I.    Ec. 

Re. 

97     4  59 

m. 

Tr. 

In.      i 

23  21 

III.    Sh. 

Dfs'. 

10  29 

III.    Oc. 

Dis. 

7  47 

III. 

Sh. 
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6     0  57 

II.    Oc. 

17    4 

II.    Oc. 

Dis. 

8  34 

III. 

Tr. 

Eg. 

5  17 

I.    Tr. 

In. 

17  17  59.0 

III.    Ec. 

Re. 

9  13 

II. 

Oc. 
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II.    Ec. 

Re. 

20  17 
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11  15 
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Sh. 

Eg. 

6  15 

I.    Sh. 

In. 

21    6 

I.    Sh. 

In. 

11  17 

I. 

Tr. 

In. 

7  37 
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Eg. 

21  33  16.2 

11.    Ec. 

Re. 

11  58 

I. 

Sh. 

In. 

8  34 

I.»Sh. 

& 

22  m 
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Eg. 

13  24  21.3 

II. 
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I.    Oc. 
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Eg. 
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IT    17  30 

I.    Oc. 

14  17 

I. 

Sh. 

Eg. 

19  23      ' 

11.    Tr. 

In. 

20  :i5  25.0 

I.    Ec. 

Re. 

18    1 

IV. 

Tr. 

In. 

21  15 

II.    Sh. 

In. 

18    11  35 

II.    Tr. 

In. 

22  35 

IV. 

Tr. 

Eg. 

22  20 

II.    Tr. 

Eg. 

13  10 

II.    Sh. 

In. 

98     0  35 

IV. 

Sh. 

In. 

23  47 

I.    Tr. 

In. 

14  31 

11.    Tr. 

Eg. 

4  42 

IV. 

Sh. 

Eg. 
Dis. 

8     0    9 

II.    Sh. 

Eg. 

14  47 

I.    Tr. 

In. 

8  31 

I. 

Oc. 

0  43 

I.    Sh. 

In. 

15  34 

I.    Sh. 

In. 

11  27  46.6 

I. 

Ec. 

Re. 

2    7 

I.    Tr. 

Eg. 

16    4 

II.    Sh. 

Eg. 

99     3  49 

II. 

Tr. 

In. 

3    2 

I.    Sh. 

Ep- 

17    6 

I.    Tr. 

Eg. 

5    6 

II. 

Sh. 

In. 

20  59 

I.    Oc. 

DI.J. 
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Oc. 

18  17 

I.    Tr. 
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HI.    Sh. 
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19  17 
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Oc. 

Dis. 

19  12 

I.    Sh. 

In. 

4  12 

HI.    Tr. 
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Dfs. 

22  36 

II. 

Oc. 

Dis. 

20  37 

I.    Tr. 

Eg. 

6  27 

II.    Oc. 

31      0  17 

I. 

Tr. 

In. 

21  31 

I.    Sh. 
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7  17 

HI.    Sh. 

Eg. 

0  55 
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In. 

10    15  29 
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9  17 
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In. 

1  15  56.0 

III. 
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18  40  23.6 
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10    3 

I.    Sh. 
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2  .36 
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Tr. 

Eg. 

21  51 

IV.    Tr. 
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10  50  19.0 

II.    Ec. 
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2  41  19.7 
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R?.      ; 

11     2  30 

IV.    Tr. 
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11  m 

I.    Tr. 

Eg. 

3  14 
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It 

6  33 

IV.    Rh. 
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Eg. 

21  .S2 

I. 

Oc. 

The  satellites  are  not 

visible 

during  August  and  September,  Ju 

piter  being  too  r 

lear  the  sun.         1 

NOTB.— In.  denotes  in.rr4>»/i;  B.;.,  o^reM;  Dis.,  disappearance;  lie.,  reappearance;  Ec,  eclipse. 

Oo.  denotes  occultation;  ^r.,  transit  of  the  satellite;  Sh.,  transit  of  the  shadow;  *  Visible  at  Washington. 
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WASHINGTON  MEAN  TIME. 

.       JULY. 

Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 

L 

^• 

rn           O)         : 

• 

W 

o* 

IL 

^  • 

TV                  f- ^          •            • 

o 

Ky 

Configurations  at  8^  2GF^  for  an  Inverting  Telescope. 

Day. 

West 

XMt 

1 

4     %    J.           O 

2 

5  O  -3    1- 

3 

•1       O             -4    -2      -3 

4 

02- 

O   1-                       3-  -4 

•2                 O         3-                                       -4 

-!• 

6 

3-             1-  O         -2                                                   -4 

•    7 

3-                                  O        -1      2-                                           4- 

8 

•3       2-  1-           O                                                    4- 

9 

•2        O             1                   4- 

•3« 

10 

•1          O              4-  -2     -3 

11 

4-  20"      1-                         3- 

13 

4-       -2               -lO              3- 

oi- 

4-                                3-            O    -2 

14 

4-                       3-                                 O     1          2- 

15 

•4                               -3             2-1-        O 

16 

•4                                          -2        -30           -1 

17 

•4                               1           O                 -2  -3 

18 

•4                        O    8-   !•                     3' 

19 

2-              1      04                 3-                                                               II 

20 

3-      Ol-                -4 

•9% 

21 

3-                           O                  9-                   -4 

•»• 

22 

•3                  2-1-     O                                                      '4 

23 

•2      '3      O         •!                                                 '4 

24 

1-             O               -2 -3                                    4- 

25 

O       21'                      -3           4* 

26 

2-           1         O                       3-      4- 

27 

03- 

•02   1-  4- 

28 

3-                 4-        Ol                  2- 

29 

210 

30 

4-                             -2-3            O       •» 

, 

31 

4.                                               1-           O            .-                                                                      II 

1 
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U. 
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e|. 
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In. 
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XL 

6h. 
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b1 
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L    Tr. 

In. 
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n. 

Tr. 

^ 

20  29            n.   Sh. 

In. 
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L    Sh. 

Eg. 

20  52  29^ 

L 

Ec 

21  34 

U.    Tr. 

In. 

8  12 

L    Tr. 
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L 

Oc 
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23  22 

IL    Sh. 

Eg. 
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n.    Sh. 
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9   18    0 

L 

Sh. 

In. 

13     0  27 

n.    Tr. 

&. 

13  46 

IL    Tr. 

In. 

18  24 

L 

Tr. 

In. 

11  43  25.9       L    Ec 

15  15 

n.    Sh. 

Eg. 

1            20  18 

L 

Sh. 

Eg. 

14  32 

L    Oc 

Re. 

16  % 

n.»Tr. 

Eff. 

20  42 

L 

Tr. 

e|. 

13     850 

L    8b. 

In. 

»     2  34  10.1 

L    Ec 

Die. 

'            22  57  28^ 

II. 

Ec 

9  24 

L    Tr. 

In. 

5  32 

L    Oc 

Re. 

3     0  36 

IV. 

6h. 

In. 

11    8 

L    Sh. 

Eg. 

23  40 

L    Sh. 

In.      . 
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IL 

Oc 

£e. 

11  42 

L    Tr. 

e|. 

a4     024 

L    Tr. 

In. 

4  18 

IV. 

8h. 

Eg. 

14  47  56.4      n.    Ec 

Die. 

1  58 

1.    Sh. 

Eg.     I 

1              4  24 

IV. 

Tr. 

2! 

18  45 

IL    Oc 

Re. 

2  42 

L    Tr. 

e|. 

dL 

J              8  15 

IV. 

Tr. 

E^. 

14     3  30 

in.  Sh. 

In. 

6  38  32.1 

IL    Ec 

*              0  47  57.0 

IIL 

Ec. 

Dis. 

5  51 

III.    Tr. 

In. 

10  54 

IL    Oc 

Re.     . 

14  45 

IIL 

Oc. 

Re. 

6  U  51.6.      L    Ec 

Die. 

21    2  32.5 

L    Ec 

Die.    - 

15  20  564 

L 

Ee. 

Dia. 

650 

m.   Sh. 

Eg. 

21  42  38,8 

ra.    Ec 

Die. 

18    2 

I. 

Oc 

Re. 

9    2 

L    Oc 

Ri. 

23     0    2 

L    Oc 

Re. 

4   1228 

I. 

Sh. 

In. 

9  10 

m.    Tr. 

Eg. 

353 

UL    Oc 

Re. 

12  54 

L 

Tr. 

In. 

19     3  18 

L    Sh. 

lT. 

18    8 

I.    Sh. 

In. 

14  46 

I. 

Sh. 

Eg. 

354 

I.    Tr. 

In. 

18  54 

L    Tr. 

In. 

15  12 

I. 

Tr. 

Eg. 

5  36 

I.    Sh. 

Eg. 

20  26 

L    Sh. 

Eg. 

17  53 

IL 

8b. 

In. 

6  12 

L    Tr. 

Eg. 

21  12 

1.    Tr. 

Eg. 

18  45 

IL 

Tr. 

In. 

9  47 

IL    Sh. 

K! 

M     1  40 

IL    Sh. 

Im 

20  46 

IL 

Bh. 

Eg. 

10  58 

II.    Tr. 

In. 

3  10 

IL    Tr. 

In. 

2137 

II. 

Tr. 

Eg. 

12  40 

n.  Sh. 

Eg. 

4  32 

II.    Sh. 

Eg. 

»     9  49  29.2 

L 

Ec. 

Dis. 

13  51 

n.    Tr. 

E^. 
Dtf. 

6    2 

IL    Tr. 

Eg. 

1232 

L 

Oc. 

Re. 

16     0  40  23.0 

1.    Ec 

15  31    0.1 

1.    Ec 

dL 

•     6  57 

I. 

Sh. 

In. 

3  32 

1.    Oc 

Re. 

18  32 

L    Oc 

Re. 

724 

L 

Tr. 

In. 

21  47 

I.    Sh. 

In. 

ay    12  37 

L    Sh. 

In. 

9  15 

L 

Sh. 

Eg. 

22  24 

I.    Tr. 

In. 

13  24 

L    Tr. 

In.  ; 

9  42 

I. 

Tr. 

E^. 

17      0    5 

L    Sh. 

Eg. 

14  55 

L    Sh. 

Eg. 

12  14  17.3 

IL 

Ec 

Dfe. 

0  42 

I.    Tr. 

Eg. 

15  41 

L    Tr. 

Ei.   : 

15  59 

IL 

Oc 

Re. 

4    4  48.4 

IL    Ec 

Die. 

19  55  21.3 

IL    Ec. 

Die. 

23  31 

IIL 

Sh. 

In. 

8    9 

IL    Oc 

Re. 

28     0  17 

IL    Oc 

Re. 

T     125 

lU. 

Tr. 

In. 

17  44    5.7    m.*Ec 

Die. 

5  28  30.7 

IV.    Ec 

Die. 

252 

m. 

8b. 

Dl8. 

19    8  46.8 

L    Ec 

Die. 

8  42    5.7 

IV.    Ec 

Re. 

4  17  56.7 

L 

Ec 

22    2 

L    Oc 

Re. 

9  59  22.9 

1.    Ec 

Die. 

4  46 

IIL 

Tr. 

Eg. 

23  31 

m.    Oc 

Re. 

11  26 

IIL    Sh. 

In.      ' 

7    2 

I. 

Oc 

Re. 

18    16  15 

L    Sh. 

In. 

12  51 

IV.    Oc 

Die.    , 

8     1  25 

I. 

Sh. 

In. 

16  54 

L»Tr. 

In. 

13    2 

L    Oc 

Re. 

1  54 

I. 

Tr. 

In. 

18  33 

L    Sh. 

Eg. 

14  37 

IIL    Tr. 

In. 

3  43 

I. 

Sh. 

Eg. 

19  12 

L    Tr. 

Eg. 

14  44 

IIL    Sh. 

Eg. 

4  12 

L 

Tr. 

Eg. 

23    4 

IL    Sh. 

In. 

16  13 

IV. 'Oc 

Re. 

7  11 

II. 

Sh. 

Li. 

19     0  22 

IL    Tr. 

In. 

17  52 

IIL*Tr. 

Eg. 

8    9 

II. 

Tr. 

In. 

1  57 

IL    Sh. 

Eg. 

«9     7    5 

I.    Sh. 

In.      . 

10    4 

n. 

Sh. 

Eg. 

3  15 

n.    Tr. 

Ep. 
Die. 

7  54 

1.    Tr. 

In. 

11    2 

IL 

Tr. 

Eg. 

13  37  16.0 

L    Ec 

9  23 

I.    Sh. 

Eg. 

22  46  29.7 

I. 

Ec 

Dis. 

16  32 

L»Oc 

Re. 

10  11 

1.    Tr. 

Eg.    ' 

•     1  32 

I. 

Oc. 

Re. 

18  :i5 

IV.    Sh. 

In. 

14  58 

IL    Sh. 

III.     . 

19  53 

I. 

Sh. 

In. 

22  10 

IV.    Sh. 

Eg. 

16  33 

IL*Tr. 

In.     ; 

20  24 

I. 

Tr. 

In. 

20     0  54 

IV.    Tr. 

In. 

17  50 

U.*Sh. 

Eg.     ! 

22  11 

I. 

Sh. 

Eg. 

4  26 

IV.    Tr. 

Eg. 

19  25 

II.    Tr. 

Kg. 

22  42 

I. 

Tr. 

& 

10  43 

I.    Sh. 

lu. 

30     4  27  51.0 

1.    Ec 

Di8.  , 

10     1  31    7.8 

IL 

Ec 

11  24 

L    Tr. 

In. 

7  32 

L    Oc 

Re.     ! 

5  22 

II. 

Oc. 

Re 

13    1 

I.    Sh. 

Eg. 

31      1  33 

1.    Sh. 

In.      , 

13  46    1.0 

lU. 

Ec 

Dis. 

13  42 

1.    Tr. 

Eg. 

2  24 

1.    Tr. 

In.      I 

17  14  56.0 

L 

•Ec 

Die. 

17  21  37.3 

IL*Ec 

Die. 

3  51 

I.    Sh. 

Eg. 

19    9 

III. 

Oc 

Re. 

21  32 

IL    Oc. 

Re. 

4  40 

I.    Tr. 

E^.    : 
Dw.    ' 

20    2 

L 

Oc. 

Re. 

21     7  28 

III.    Sh. 

In. 

9  12  19.2 

IL    Ec 

11   11  28  23.9 

IV. 

Ec 

Dig. 

8    5  40.4 

1.    Ec 

Dis. 

13  39 

IL    Oc 

Re.     ! 

14  22 

I. 

Sh. 

In. 

10  15 

ni.    Tr. 

In. 

22  56  11.8 

1.    Ec. 

Die. 

14  49  59.7 

IV. 

Ec. 

Re. 

.. 





._ 

. 

Note.— In.  denot««iuj{rettrt;  E;;.,  ogreHS;  Din.,  diMiii>i>earuuc« ;  Re.,  ixMppvaniuco ;  £c.,  eclipsfn. 

Oc.  denotes  occultation ;  Tr.,  tnuuit  of  tho  satellite;  Sh.,  transit  of  the  shadow ;  *  Visible  at  Waehiogto 
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WASHINGTON  MEAN  TIME. 

OCTOBER. 

Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 

I. 

•^ 

•  r^ 

^ 

Kz) 

II. 

•^ 

•  o 

k_^ 

Klj 

Configurations  at  17^  0™  for  an  Inverting  Telescope. 

D.ay. 

Woet. 

East 

1 

2 

3-                   2-      -1      O                                  4- 

•3          -2         Ol-        4- 

3 

4-       O    -3             -2 

•!• 

4 

4-                        1-    0  2-                         -3 

5 

4-                         2-                     O         -1                     3- 

6 

4-                                              1-           O  -2    3- 

7 

•4                                           3-                O          1-     2- 

8 

•4                  3-                       I          O 

9 
10 
11 

•4             -3          -2              O     1- 

•4                    IC 

)                  -2 

)     2-                  -3 

•3« 
•4« 

Oi- 

c 

12 

2-                     O       1             -4          3-                                                  II 

13 

1-          O                3-                         -4 

•«• 

14 

3-           O            -1     8-                                   -4 

15 

3                     -l  2-      O                                                               -4 

16 

•3-2               O         1-                                                4- 

17 

•1-3  O              -2                               4- 

18 

lO-        2-          -3       4- 

19 

2-                   Ol    4-                        3- 

20 

4-  1-  -2  0                    3- 

21 

4-                          3-     O             1-2 

22 

.4-                  3-                1-       2-  O 

23 

4-                            -3           -2                  O           1- 

24 

•4                                                  ^l       O          -2 

25 

•4                                                      O  1-        2- -3 

26 

•4,2-                  O                                   -3 

••• 

27 

•4          ^lO                        3-                                                          II 

28 

03- 

0-4     1           -8 

29  I02- 

,3-             1-            O                        -4 

30  1 

•3-2                  O               -1                             -4 

31   1 

•3  1          O       -2                                                -4 



. 
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WASHINGTON  MEAN  TIME. 

NOVEMBER. 

d      h    m     fl 

d      h    m     • 

d      h    m     s 

1     1  40  49.0 

ni.    Ec. 

Dis. 

11      5  45 

II. 

Oc 

Re. 

31    10  34 

I.    Tp. 

Eg. 
D?8. 

2    1 

I.    Oc. 

Re. 

13  46  29.5 

I. 

Ec 

DiB. 

16  54    9.0 

II.  •Ec 

4  48  15.6 

III.    Ec. 

Re. 

16  59 

I. 

•Oc 

Re. 

21  50 

II.    Oc 

Re. 

4  59 

III.    Oc. 

DiB. 

19  21 

III. 

Sh. 

In. 

93     4  36  34.9 

I.    Ec 

DiB. 

8  13 

m.   Oc. 

Re. 

22  37 

III. 

Sh. 

Eg. 

633 

rv.    Sh. 

In. 

20    2 

I.    Sb. 

Id. 

23  17 

III. 

Tp. 

In. 

7  55 

I.    Oc 

Re 

20  53 

I.    Tr. 

In. 

la    2  27    • 

m. 

Tp. 

Eg. 

9  53 

rv.  Sh. 

Eg. 
DTe 

22  20 

I.    Sh. 

Eg. 

10  52 

I. 

Sh. 

K! 

13  34  44.0 

III.    Ec 

23  10 

I.    Tr. 

Eg. 

11  50 

I. 

Tp. 

In. 

16  39  29.2 

IIL^Ec 

Re 

9     4  15 

II.    Sh. 

In" 

13  10 

I. 

Sh. 

Eg. 

16  59 

IV.^Tp. 

In. 

5  56 

II.    Tr. 

In. 

14    7 

I. 

Tp. 

Eg. 

17  54 

ra.^oc 

Difl. 

7    7 

II.    Sh. 

Eg. 

20    8 

II. 

Sh. 

In. 

19  39 

IV.    Tp. 

Eg. 

848 

II.    Tr. 

gs. 

22    4 

II. 

Tp. 

In. 

21    0 

m.  Oc 

Ri. 

17  24  37.8 

I.»Ec. 

22  59 

II. 

Sh. 

Eg. 

33     1  42 

I.    Sh. 

In. 

20  31 

I.    Oc. 

Re. 

13     055 

n. 

Tp. 

Eg. 

2  47 

I.    Tp. 

In. 

S   14  30 

I.    Sh. 

In. 

8  14  54.7 

I. 

Ec 

DiB. 

4    0 

I.    Sh. 

Eg. 

15  23 

I.    Tp. 

In. 

11  29 

I. 

Oc. 

Re 

5    4 

I.    Tp. 

£i. 

16  48 

I.*Sh. 

Eg. 

23  28  23.1 

IV. 

Ec. 

DiB. 

11  59 

II.    Sh. 

In. 

17  39 

I.*Tp. 

4 

Di8. 

14     2  33  29.1 

IV. 

Ec 

Re. 

14  10 

II.    Tr. 

lo. 

22  29    8.6 

II.    Ec. 

520 

I. 

Sh. 

In. 

14  50 

11,  •Sh. 

Eg. 

4     3    2 

II.    Oc. 

Re. 

6  19 

I. 

Tp. 

In. 

16  59 

II.  •Tp. 

is. 

11  52  59.1 

I.    Ec 

Die. 

7  38 

I. 

Sh. 

Eg. 

23    4  55.9 

I.    Ec 

15    0 

I.    Oc 

Re. 

8  36 

I. 

Tp, 

Dw. 

34     2  25 

I.    Oc 

Re. 

15  23 

III.    Sh. 

In. 

856 

rv. 

Oc. 

20  11 

I.    Sh. 

In. 

18  41 

III.    Sh. 

Eg. 

11  52 

IV. 

Oc 

Re. 

21  17 

I.    Tp. 

la. 

18  68 

III.    Tp. 

In. 

14  20    6.8 

II. 

Ec 

DiB. 

22  28 

-I.    Sh. 

Eg. 

22  11 

III.    Tp. 

Eg. 

19    7 

n. 

Oc 

Re. 

23  33 

I.    Tp. 

4 
Du. 

0     858 

I.    Sh. 

In. 

15     2  43  12.9 

I. 

Ec 

DiB. 

33     6  11    1.4 

II.    Ec 

9  52 

I.    Tp. 

In. 

558 

I. 

Oc 

Re 

11  11 

II.    Oc 

Re 

11  16 

I.    Sh. 

Eg. 

9  37    7.8 

m. 

Ec 

DiB. 

17  33  13.4 

I.^Ec 

DiB. 

12    9 

I.    Tp. 

Kg. 

12  42  47.8 

III. 

Ec 

Re. 

20  54 

I.    Oc 

Re 

12  35 

IV.    Sh. 

In. 

13  39 

III. 

Oc 

DiB. 

36     3  16 

m.   Sh. 

In. 

16    2 

IV.  •Sh. 

Eg. 

16  47 

III. 

•Oc 

Re. 

6  31 

III.    Sb. 

Eg. 

17  33 

II.  •Sh. 

In. 

23  49 

I. 

Sh. 

In. 

7  48 

III.    Tp. 

In. 

19  19 

II.    Tp. 

In. 

16     0  49 

I. 

Tp. 

In. 

10  53 

m.    Tp. 

Eg. 

20  24 

II.    Sh. 

Eg. 

2    7 

I. 

Sh. 

Eg. 

14  38 

L^Sb. 

In. 

21    9 

IV.    Tp. 

In. 

3    6 

I. 

Tp. 

Eg. 

15  46 

I.^Tp. 

In. 

22  10 

II.    Tp. 

Eg. 

925 

II. 

Sh. 

In. 

16  56 

L^Sb. 

Eg. 

6     0  18 

IV.    Tp. 

e|. 

Dfc 

11  26 

II. 

Tp. 

In. 

18    2 

L^Tp. 

e|. 

6  21  25.9 

I.    Ec 

12  16 

II. 

Sb. 

Eg. 

37     1  16 

II.    Sb. 

In, 

930 

I.    Oc. 

Re. 

14  17 

II. 

Tp. 

It 

3  31 

II.    Tp. 

In. 

y     327 

I.    Sh. 

In. 

21  11  35.4 

I. 

Ec 

4    8 

n.   Sh. 

Eg. 

4  22 

I.    Tp. 

In. 

ly     0  27 

I. 

Oc 

Re 

620 

II.    Tp. 

Dm. 

5  45 

I.    Sh. 

Eg. 

18  17 

I. 

•Sh. 

In. 

12    1  35.8 

I.    Ec. 

638 

I.    Tp. 

e|. 

19  18 

I. 

Tp. 

In. 

15  23 

I.^Oc 

Re 

11  46  10.5 

II.    Ec. 

Dis. 

20  35 

I. 

Sh. 

Eg. 

38     9    7 

I.    Sh. 

In. 

16  24 

II.  •Oc 

Re. 

21  35 

I. 

Tp. 

^ 

10  15 

I.    Tp. 

In. 

8     0  49  45.4 

I.    Ec. 

DiB. 

18     3  36  57.9 

n. 

Ec 

11  24 

I.    Sh. 

Eg. 

4    0 

I.    Oc 

Re. 

8  29 

n. 

Oc. 

Re 

12  31 

I.    Tp. 

Sfs. 

5  39  19.9 

III.    Ec. 

DiB. 

15  39  54.0 

I. 

•Ec 

DiB. 

19  28  17.7 

II.    Ec 

8  45  53.7 

III.    Ec 

Re. 

18  57 

I. 

Oc 

Re. 

39     0  31 

,   II.    Oc 

Re. 

920 

III.    Oc. 

Die. 

23  19 

III. 

Sh. 

In. 

6  29  52.1 

I.    Ec 

Die 

12  32 

m.    Oc 

Re. 

lO     2  34 

III. 

Sh. 

Eg. 

9  52 

I.    Oc 

Re 

21  55 

I.    Sh. 

In. 

334 

III. 

Tp. 

In. 

17  32  10.6 

IIL^Ec 

Die 

22  51 

I.    Tp. 

In. 

6  42 

ni. 

Tp. 

Eg. 

20  36    0.8 

III.    Ec 

Re 

9     0  13 

I.    Sh. 

Eg. 

12  45 

I. 

Sh. 

iin 

22    7 

III.    Oc. 

Die 

1    8 

I.    Tp. 

Eg. 

13  48 

I. 

Tp. 

In. 

30     1  10 

ni.    Oc 

Re 

650 

II.    Sh. 

In. 

15    4 

I. 

•Sh. 

Eg. 

3  35 

I.    Sb. 

In. 

8  42 

II.    Tp. 

In. 

16    5 

I. 

•Tp. 

Eg. 

4  44 

I.    Tp. 

In. 

9  41 

II.    Sh. 

Eg. 

22  42 

II. 

Sh. 

In. 

552 

I.    Sh. 

Eg. 

11  33 

II.    Tp. 

E9. 

30     0  48 

II. 

Tp. 

In. 

7    0 

I.    Tp. 

Ei. 

19  18    9.6 

I.    Ec 

1  33 

II. 

Sh. 

Eg. 

14  33 

II.  •Sh. 

In. 

22  30 

I.    Oc 

Re. 

338 

II. 

Tp. 

Ep. 
DIb. 

16  52 

II.  •Tp. 

la. 

10   16  24 

I.^Sh. 

In. 

10    8  17.7 

I. 

Ec. 

17  25 

II.  •Sh. 

dS. 

17  20 

I.»Tp. 

In. 

13  26 

I. 

Oc 

Re 

17  28  41.6 

rv.^Ec 

.       18  41 

I.    Sh. 

Eg. 

»1     7  14 

I. 

Sh. 

In. 

19  40 

II.    Tp. 

Eg. 

19  37 

I.    Tr. 

e|. 

Drs. 

8  17 

I. 

Tp. 

In. 

20  24  43.4 

rv.    Ec 

Ri. 

11      1    3    0.6 

II.    Ec. 

9  32 

I. 

Sh. 

Eg. 

Kora.— In.  denotes  inicress;  Eg.,  egreas;  Dis.,  disappearanoe;  Be,  reappearanoe;  Be,  eolipee 

Oe.  denotes  oocaltation;  Tr.,  transit  of  the  satellite;  Sh.,  transit  of  the  shadow;  *  Yisihle  at  Washington. 
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WASHINGTON  MEAN  TIME. 

NOVEMBER. 

Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  TeUseope. 

I. 

•  0 

•   -^ 

^ 

Ly 

II. 

•  ^ 

.     •  •     0 

^  . 

^ 

Configurations  at  16^  30™ /or  an  Inverting  Telescope. 

Day. 

West 

Bast. 

1 

O       1-  -3  8-                                           -4 

8 

8-         1  O                                 -3                      4- 

3 

Ol- 

•8          0                           3-                4- 

4 

O-              -8      4- 

5 

3-            1-       O  "4. 

6 

•3          8-     4-    ~         0            -1 

7 

4-              -3      1           0-* 

8 

4-                                                    0     -SI-          8- 

9 

4-                                                8-1     0                             -3 

10 

•4                                          -8             Ol-                           3- 

11 

•4                                                  0        3-      -8 

•!• 

12 

•4               3-           !•     0        2- 

13 

3-            8-    -4              0         "1 

14 

•3         1-            0    -4 

•3« 

15 

0          1-      3-      -4 

•3« 

16 

•18-     0                           -3                -4 

17 

•8                0     1-                         3-                       -4 

18 

•Ol'       ?.                                              4- 

19 

3-         I'O          3-                                          4- 

80 

3-            8-                  0         1                                4- 

81 

•3             1-      -8  0                      4- 

88 

•304-      -1     a 

83 

4-       1       8-0                       -3 

84 

4-                   -8                 0       I-                      3- 

85 

4-                                                  1  0         -3      3- 

86 

Ol- 

4-                                                   3-        0              8- 

87 

•4                          3-            8-                0    1 

88 

•4                -3                    7.        0 

89 

•4              ,         -3      0            -1      -8 

30 

08- 

1-  -4         0                   -3 
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WASHINGTON  MEAN  TIME. 

DECEMBER. 

d      h    m     n 

d      h    m     8 

d      h    m     B 

I      0  58  11.9 

I.    Ec. 

Dis. 

10   21  54 

I.    Tr. 

Eg. 

ai    10  29 

I.    Tr. 

In. 

4  21 

I.    Oc. 

Ke. 

11     6  24 

II.    Sh. 

In. 

11  32 

I.    Sh. 

Eg. 

4  34 

IV.    Oc. 

Dis. 

8  51 

II.    Tr. 

In. 

12  45 

I.    Tr. 

Eg. 

6  57 

IV. .  Oc. 

Re. 

9  16 

II.    Sh. 

Eg. 

13  21 

III.*Oc. 

Re. 

22    3 

I.    8h. 

In. 

11  39 

II.    Tr. 

Eg. 

22  15 

II.    Sh. 

In. 

23  13 

I.    Tp. 

In. 

15  47  59.2 

I.*Ec. 

Dis. 

«a     0  46 

II.    Tr. 

In. 

a     020 

I.    Sh. 

Eg. 

19  14 

I.    Oc. 

Re. 

1    6 

II.    Sh. 

Eg. 

1  29 

I.    Tr. 

Eg. 
Dis. 

la    12  53 

I.    Sh. 

In. 

3  32 

II.    Tr. 

e|. 

Dis. 

8  45  11.4 

II.    Ec. 

14    7 

I.^Tr. 

In. 

6  37  35.3 

I.    Ec. 

13  51 

II.    Oc. 

Re. 

15  10 

I.  *  Sh. 

Eg. 

10    5 

I.    Oc. 

Re. 

19  26  28.5 

I.    Ec. 

Dis. 

16  23 

I.»Tr. 

g£. 

23     3  43 

I.    Sh. 

In. 

22  50 

I.    Oc. 

Re. 

13     0  36  56.8 

II.    Ec. 

4  57 

I.    Tr. 

In. 

3     7  14 

III.    Sh. 

In. 

5  .50 

II.    Oc. 

Re. 

6    0 

I.    Sh. 

Eg. 

10  29 

III.    Sh. 

Eg. 

10  16  13.6 

I.    Ec. 

Dis. 

7  14 

I.    Tr. 

^. 

12    0 

III.    Tr. 

In. 

13  43 

I.*Oc. 

Re. 

16  28  27.7 

II.*Ec, 

15    2 

III.*Tr. 

Eg. 

14     1  27  43.3 

II?.    Ec. 

Dis. 

21  44 

II.    Oc. 

Re. 

16  32 

I.*Sh. 

In. 

4  29  41.9 

III.    Ec. 

Re. 

24     1    5  49.2 

I.    Ec. 

Die. 

17  42 

l.»Tr. 

In. 

6  23 

III.    Oc. 

Dis. 

4  33 

I.    Oc. 

Re. 

18  49 

I.    Sh. 

Eg. 

7  22 

I.-  Sh. 

In. 

19    7 

III.    Sh. 

In. 

19  58 

I.    Tr. 

Eg. 

8  35 

I.    Tr. 

In. 

22  12 

I.    Sh. 

In. 

4     3  50 

II.    Sh. 

In. 

9  21 

III.    Oc. 

Re. 

22  18 

III.    Sh. 

Eg. 

6  12 

II.    Tr. 

In. 

9  39 

I.    Sh. 

Eg. 

23  26 

I.    Tp. 

In. 

6  42 

II.    Sh. 

Eg. 

10  51 

I.    Tr. 

Eg. 

25     0  13 

III.    Tr. 

In. 

9    0 

II.    Tr. 

e|. 

19  41 

II.    Sh. 

In. 

029 

I.    Sh. 

Eg. 

13  54  49.8 

L*Ec. 

DVs. 

22  10 

II.    Tr. 

In. 

1  42 

I.    Tr. 

Eg. 

17  19 

I.*Oc. 

Re. 

22  32 

II.    Sh. 

Eg. 

3    7 

ra.    Tp. 

Eg. 

«    11    0 

I.    Sh. 

In. 

1«     0  57 

II.    Tr. 

Dfs*. 

11  32 

II.    Sh. 

In. 

12  11 

I.    Tr. 

In. 

4  44  30.9 

I.    Ec. 

14    3 

n.»Tr. 

In. 

13  17 

I.    Sh. 

Eg. 

8  11 

I.    Oc. 

Re. 

14'23 

II.  •Sh. 

Eg. 

14  27 

I.*Tr. 

e|. 

16     1  50 

I.    Sh. 

In. 

16  49 

II. 'Tr. 

e|. 

22    2  33.3 

II.    Ec. 

Difl. 

3    4 

I.    Tp. 

In. 

18  31 

IV.»Sh. 

In. 

«     3  11 

II.    Oc. 

Re. 

4    7 

I.    Sh. 

Eg. 

19  34    7.6 

I.    Ec. 

Dis. 

8  23    5.0 

I.    Ec. 

Dis. 

5  20 

I.    Tr. 

Eg. 

21  34 

IV.    Sh. 

Eg. 

11  48 

I.    Oc. 

Re. 

13  53  54.0 

II. -Ec. 

Dis. 

23    2 

I.    Oc. 

Re. 

21  29  41.0 

III.    Ec. 

Dis. 

19    8     . 

II.    Oc. 

Re. 

26     6  59 

IV.    Tr. 

In. 

r     0  32  35.6 

III.    Ec. 

Re. 

23  12  45.5 

I.    Ec. 

Dis. 

8  12 

IV.    Tr. 

Eg. 

2  16 

III.    Oc. 

Dig. 

ly     2  40 

I.    Oc. 

Re. 

16  40 

L»Sh. 

In. 

5  17 

III.    Oc. 

Re. 

11  28  21.5 

IV.    Ec. 

Dis. 

17  54 

I.^Tr. 

In. 

5  28 

I.    Sh. 

In. 

14  14  43.9 

IV- •Ec. 

Re. 

18  57 

I.    Sh. 

Eg. 

6  40 

I.    Tr. 

In. 

15    9 

III.*Sh. 

In. 

20  11 

I.    Tr. 

Eg. 

7  45 

I.    Sh. 

Eg. 

18  22 

III.»Sh. 

Eg. 

27     5  46    8.6 

II.    Ec. 

Die. 

8  56 

I.    Tr. 

Eg. 

20  13 

III.    Tr. 

In. 

11    2 

II.    Oc. 

Re. 

17    7 

II.*Sh. 

In. 

20  18 

I.    Sh. 

In. 

14    2  21.3 

I.»Ec. 

Die. 

19  32 

II.    Tp. 

In. 

21  32 

I.    Tr. 

In. 

17  30 

I.»Oc. 

Re. 

19  59 

II.    Sh. 

Eg. 

22  35 

I.    Sh. 

Eg. 

28     9  23  29.1 

m.    Ec. 

Dis. 

22  20 

II.    Tr. 

It 

23    9 

III.    Tr. 

E^. 
Dis. 

11    8 

I.    Sh. 

In. 

8     2  51  23.7 

I.    Ec. 

23  3» 

IV.    Oc. 

12  23 

I.    Tr. 

In. 

6  17 

I.    Oc. 

Re. 

23  48 

I.    Tr. 

Eg. 

12  23  33.5 

III.    Ec. 

Re. 

23  57 

I.    Sh. 

In. 

18     1  17 

IV.    Oc. 

Re. 

13  25 

L»Sh. 

Eg. 
Dis. 

9     0  32 

IV.    Sh. 

In. 

8  58 

II.    Sh. 

In. 

14  25 

III.*Oc. 

1    9 

I.    Tr. 

In. 

11  28 

II.    Tr. 

In. 

14  39 

I.»Tr. 

Eg. 

2  14 

I.    Sh. 

Eg. 

11  49 

II.    Sh. 

Eg. 

17  18 

III.^Oc. 

Re. 

3  25 

I.    Tr. 

Eg. 

14  15 

II.*Tr. 

It 

29     0  49 

II.    Sh. 

In. 

3  43 

IV.    Sh. 

Eg. 

17  41    4.6 

L*Ec. 

3  21 

II.    Tr, 

In. 

11  19  28.7 

II.    Ec. 

Dis. 

21    8 

I.    Oc. 

Re. 

3  40 

II.    Sh. 

Eg. 

12  17 

IV.    Tr. 

In. 

19    14  47 

I.*Sh. 

In. 

6    7 

II.    Tp. 

Dw. 

14  22 

IV.*Tr. 

Eg. 

16    1 

I.*Tr. 

In. 

8  30  37.2 

I.    Ec. 

IC  31 

II.  *  Oc. 

Re. 

17    4 

I.*Sh. 

Eg. 

11  58 

I.    Oc. 

Re. 

21  19  39.2 

I.    Ec. 

Dis. 

18  17 

I.*Tr. 

Eg. 

30     5  37 

I.    Sh. 

In. 

10     0  45 

I.    Oc. 

Re. 

»0     3  11  28.3 

II.    Ec. 

Dis. 

6  51 

I.    Tr. 

In. 

11  12 

III.    Sh. 

In. 

8  26 

II.    Oc. 

Re. 

7  54 

I.    Sh. 

Eg. 

14  25 

III.*Sh. 

Eg. 

12    9  18.5 

I.    Ec. 

Dis. 

9    8 

1.    Tr, 

Eg. 
Dis. 

16    8 

III.*Tr. 

In. 

15  37 

I.»Oc. 

Re. 

19    3  10.7 

II.    Ec. 

18  25 

I.*Sh. 

In. 

21     5  25  24.5 

III.    Ec. 

Dis. 

31      0  18 

II.    Oc. 

Re. 

19    8 

III.    Tr. 

Eg. 

8  26  26.3 

III.    Ec. 

Re. 

2  .58  50.8 

I.    Ec. 

Dis. 

19  38 

I.    Tr. 

In. 

9  15 

I.    Sh. 

In. 

6  26 

I.    Oc. 

Re. 

20  42 

I.    Sh. 

_Egi_ 

10  26 

III.    Oc. 

Dis. 

23    4 

III.    Sh. 

In. 

^OTE. — 111.  <liiuuteHui<^rcaH;  E^.,  cgretui;  Dia.,  disKippcaranco;  Uo.,  retippoarauoe;  Ec,  edipso. 

Oc.  denotes  occultation;  Tr.,  transit  of  the  eatoUitc;  Sb.,  transit  of  iUe  shadow;  *  Visible  at  Waahington. 
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WASHINGTON  MEAN  TIME. 

DECEMBER. 

Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope, 

1 
L 

1 

•  ^ 

•  '  r^ 

^ 

(_) 

IT 

•   ^ 

d       r 

W 

^ 

Configurations  at  \&^  0«*  for  an  Inverting  Telescope. 

mj. 

West. 

-BML 

\ 

•8                   O        "*,.                       -3 

2 
3 

•1        O    -8               3-       -4 

30l-             2-                             -4 

4 

3-             2-            O                                                           -4            -1  # 

5 

•3                 -2       1-  O                                                             4- 

6 

•3             O        -1'     -2                                 4- 

1      7 

1-            O   2-        -3                      4- 

8 
1      9 

2-                    O           1-     4-             -3 

•1     40                         3-                                             •2# 

1     iO 

4-                     30-     1-          2- 

11 

4-               3-              2-     -lO 

12 
13~ 

Ol-              4-                      -3                -2              O 

4-                                             -3                O     •!         -2 

14 

•4                                              1-          O        ? 

15 

•4                        2-                   O            -1                 -3 

16 

•4               1           O                           3-                                           •2# 

17 

•4     O    3-   U       2- 

18 
19 

3-              X    O             -4      ' 

3-                 -2              lO-                                 -4 

20 

•3                     Ol         -2                                     -4 

21 
22 
23 

1-       O  -3      2-                                              -4 

2-                   O            l                -3                           4- 

!•      -2    O                                3*                 4- 

24 

O      '  ,.*■        -2            4- 

25 

3- 2-   -10              4- 

26 

27" 

3-              -2           4-     O  1- 

4-  -3                         O         '2                                                               •]  # 

28 

4-                                         I-  O                 2-                                                     -3  # 

29 

4-                                        2-                O       -1                -3 

.30 

•4                                             1'  -2       O                                3- 

31 

•4                                                       O           1'3-   -2 

- -      -         -  II 

GO  M 

OS 


CO  o^  e»»  t>  ko  eo  oo 

•OO    fH    »H    C*    ^    kft 


8 


kA   1-^   0» 

1-1  c«  ^• 


2^  ►^ria>>£:ria 


a 


I 
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i 

O 

I 
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P5 


I 
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WASHINGTON  MEAN  TIMES  OF  ELONGATION,  ETC. 

In  the  dingram  on  the  preceding  page,  the  points  of  the  orbits  marked  "o 

1 
"  are  those  of   1 

the  eastern  elongation,  as  seen  in  an  inverting  telescope.    The  appareut  positions  of  a  satellite 

at  any  time  may  be  marked  on  the  diagram  by  counting  around  the  orbit  the  interval  m  days 

and  hours  which  has  elapsed  since  the  last  east  elongation.    The  times  of  these  elongotions 

may  be  found  from  the  following  tables.    Mimas  can  be  seen  only  witliin  a  few  hours  of  each 

elongation:  the  time  of  every  elongation  visible  at  Washington  is  therefore  giv^n.    The  times 

of  other  elongations  of  any  satellite  in  the  same  direction  may  be  found  by  adding  or  sub- 

tracting any  multiple  of  the  fieriod.    For  the  three  outer  satellites  the  times  of  elongation  and 

conjunction  are  given.    The  following  abbreviations  are  used: — 

E.,    East  Elongation, 

!.,    Inferior  Conjimction  (north  of  planet), 

W.,    West  Elongation, 

S.,    Superior  Conjunction  [south  of  planet). 

MIMAS. 

d    h 

d     h 

d     h 

d     h 

d     h 

d    b 

Jan.    1    8.0  W. 

Feb.  3    7.4  W. 

Mar.  14  10.0  E. 

Oct.    1  17.0  W. 

Nov.   6  12.2  W. 

Deow   9  11.9  W. 

2    6.6  W. 

4    6.0  W. 

15    8.6  E. 

2  15.6  W. 

7  10.9  W. 

10  10.5  W. 

3    5.2  W. 

5    4.6  W. 

16    7.2  E. 

3  14.2  W. 

13  13.7  E. 

11    9.1  W. 

7  10.9  E. 

9  10.3  E. 

17    5.8  E. 

4  12.8  W. 

14  12.3  E. 

12    7.7  W. 

8    9.5  E. 

10    8.9  E. 

23    9.0  W. 

9  17.0  E. 

15  10.9  E. 

13    6.3  W. 

9    8.1  £. 

11    7.5  E. 

24    7.6  W. 

10  15.6  E. 

16    9.5  E. 

14    4.9  W. 

10    6.7  E. 

12    6.2  E. 

25    6.2  W. 

11  14.2  E. 

21  14.1  W. 

16  13.3  E. 

11    5.3  E. 

18    9.3  W. 

26    4.8  W. 

12  12.8  E. 

22  12.7  W. 

17  11.9  E. 

15  11.2  W. 

19    7.9  W. 

31    9.1  E.' 

17  17.3  W. 

23  11.3  W. 

18  10.5  E. 

16    9.8  W. 

20    6.5  W. 

Apr.    1    7.7  E. 

18  15.9  W. 

24    9.9  W. 

19    9.1  E. 

17    8.4  W. 

21    5.1  W. 

2    6.3  E. 

19  14.6  W. 

25    8.6  W. 

20    7.7  E.  ! 

18    7.0  W. 

26    9.6  E. 

8    9.5  W. 

20  13.2  W. 

26    7.2  W. 

21    6.3  E.  1 

19    5.6  W. 

27    8.2  E. 

9    8.1  W. 

26  16.0  E. 

30  12.9  E. 

22    4.9  E. 

24    9.9  E. 

28    6.8  E. 

10    6.7  W. 

27  14.6  E. 

Dec.    1  11.5  E. 

25  12.2  W.  ; 

25    8.5  E. 

Mar.  1    5.4  E. 

28  13.2  E. 

2  10.1  E. 

26  10.8  W.t 

26    7.1  E. 

6    9.9  W. 

8ept.23  16.3  E. 

29  11.0  E. 

3    8.7  E. 

27    9.4  W. 

27    5.7  E. 

7    8^W. 

24  14.9  E. 

Nov.  3  16.4  W. 

4    7.3  E. 

28    8.0  W. 

Feb.     1  10.2  W. 

8    7.1  W. 

25  13.5  £. 

4  15.0  W. 

5    5.9  E. 

29    6.7  W. 

2    8.8  W. 

9    5.7  W. 

26  12.1  E. 

5  13.6  W. 

8  13.3  W. 

30    5.3  W. 

ENCELADUS. 

d     h 

d     h 

d     h 

d     h 

d     h 

d     h 

Jan.    3  16.3  E. 

Jan.  17    9.0  E. 

Jan.  31    1.9  E. 

Feb.  13  18.7  E. 

Feb.  27  11.6  E. 

Mar.  13    4.4  E. 

5    1.1  E. 

18  17.9  E. 

Feb.    1  10.8  E. 

15    3.6  E. 

28  20.4  E. 

14  13.3  E.  1 

6  10.0  E. 

20    2.8  E. 

2  19.7  E. 

16  12.5  E. 

Mar.  2    5.3  E. 

15  22.2  E.  ! 

7  18.9  E. 

21  11.6  E. 

4    4.5  E. 

17  21.3  E. 

3  14.1  E. 

17    7.0  E. 

9    3.8  E. 

22  20.5  E. 

5  13.4  E. 

19    6.2  E. 

4  23.0  E. 

18  15.9  E. 

10  12.6  E. 

24    5.4  E. 

6  22.2  E. 

20  15.1  E. 

6    7.9  E. 

20    0.8  E. 

11  21.5  E. 

25  14.3  E. 

8    7.1  E. 

22    0.0  E. 

7  16.8  E. 

21    9.7  E. 

13    6.4  E. 

26  23.2  E. 

9  16.0  E. 

23    8.9  E. 

9    1.7  E. 

22  18.6  E. 

14  15.3  E. 

28    8.1  E. 

11    0.9  E. 

24  17.8  E. 

10  10.6  E. 

24    3.6  E. 

16    0.2  E. 

29  17.0  E. 

12    9.8  E. 

26    2.7  E. 

11  19.5  E. 

25  12.5  E.  I 

i 
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WASHINGTON  MEAN  TIMES  OF  EAST  ELONGATIONS. 

ENCELADUS— (CimcZu^ed.) 

d    h 

d    h 

d    h 

d    h 

d     h 

d     li 

Mar.  26  21.4  E. 

Sept.  26  13.9  E. 

Oct.    17    3.3  E. 

Nov.    6  16.5  E. 

Nov.  27    5,7  E. 

Dec.  17  18.8  E. 

28    6.3  E. 

27  22.8  E. 

18  12.2  E. 

8    1.3  E. 

28  14.6  E. 

19    3.7  E. 

29  15.2  E. 

29    7.7  E. 

K)  21.1  E. 

9  10.2  E. 

29  23.5  E. 

20  12.6  E. 

31    0.0  E. 

30  16.6  E. 

21    6.0  E. 

10  19.1  E. 

Dec    1    8.4  E. 

21  21.5  E. 

Apr.    1    8.9  E. 

Oct.     2    1.5  E. 

22  14.8  E. 

12    4.0  E. 

2  17.2  E. 

23    6.3  E. 

2  17.8  E. 

3  10.4  E. 

23  23.7  E. 

13  12.9  E. 

4    2.1  E. 

24  15.2  E. 

4    2.7  E. 

4  19.3  E. 

25    8.6  E. 

14  21.8  E. 

5  11.0  E. 

26    0.1  E. 

5  11.6  E. 

6    4.2  E. 

26  17.5  E. 

16    6.7  E. 

6  19.9  E. 

27    9.0  E. 

6  20.5  E. 

7  13.1  E. 

28    2.4  E. 

17  15.6  E. 

8    4.8  E. 

28  17.9  £. 

8    5.4  E. 

8  21.9  E. 

29  11.3  E. 

19    0.4  E. 

9  13.6  E. 

30    2.7  E. 

9  14.3  E. 

10    6.8  E. 

30  20.2  E. 

20    9.3  E. 

10  22.5  E. 

31  11.6  E. 

10  23.2  E. 

11  15.7  E. 

Nov.    1    5.1  E. 

21  18.2  E. 

12    7.4  E. 

1886 

12    8.1  E. 

13    0.6  E. 

2  14.0  E. 

93    3.1  E. 

13  16.3  E. 

Jan.    1  20.4  E. 

13  16.9  E. 

14    9.5  E. 

3  22.8  E. 

24  12.0  E. 

15    1.1  E. 

3    5.3  E. 

15    1.8  E. 

15  18.4  E. 

5    7.6  E. 

25  20.8  E. 

16    9.9  E. 

4  14.2  E. 

TETHYS. 

d    h 

■ 
d    b 

d    h 

d    h 

d    h 

d    h 

Jan.     2    3.6  E. 

Feb.    8  21.5  E. 

Mar.  18  15.7  E. 

Sept.  23  13.3  E. 

Oct.  31    7.3  E. 

Dec.    8    1.3  E. 

4    0.9  E. 

10  18.8  E. 

20  13.0  E. 

25  10.6  E. 

Nov.    2    4.6  E. 

9  22.6  E. 

5  22.2  E. 

12  16.1  E. 

22  10.3  E. 

27    7.9  E. 

4    2.0  E. 

11  19.9  E. 

7  19.5  E. 

14  13.4  E. 

24    7.6  E. 

29    5.2  E. 

5  23.3  E. 

13  17.2  E. 

9  16.8  E. 

16  10.7  E. 

26    5.0  E. 

Oct.     1    2.6  E. 

7  20.7  E. 

15  14.4  E. 

11  14.1  E. 

18    8.0  E. 

28    2.3  E. 

2  23.9  E. 

9  18.0  E, 

17  11.7  E, 

13  11.4  E. 

20    5.3  E. 

29  23.6  E. 

4  21.2  E. 

11  15.3  E. 

19    9.0  E. 

15    8.7  E. 

22    2.6  E. 

31  20.9  E. 

6  18.5  E. 

13  12.6  E. 

21    6.3  E. 

17    5.9  E. 

23  23.9  E. 

Apr.    2  18.3  E. 

8  15.8  E. 

15    9.8  E. 

23    3.5  E. 

19    3.2  E. 

25  21.2  E. 

4  15.6  E. 

10  13.1  E. 

17    7.1  E. 

25    0.8  E. 

21    0.5  E. 

27  18.5  E. 

6  12.9  E. 

12  10.4  E* 

19    4.4  E. 

26  22.1  E. 

22  21.8  E. 

Mar.    1  15.8  E. 

8  10.2  E. 

14    7.7  E. 

21    1.7  E. 

28  19.4  E. 

24  19.1  E. 

3  13.2  E. 

10    7.6  E. 

16    5.0  E. 

22  23.0  E. 

30  16.7  E. 

26  16.4  E. 

5  10.5  E. 

12    4.9  E. 

18    2.3  E. 

24  20.3  E. 

1886 

28  13.7  E. 

7    7.8  E. 

14    2.2  E. 

19  23.6  E. 

26  17.6  E. 

Jan.    1  14.0  E. 

30  11.0  E. 

9    5.1  E. 

15  23.5  E. 

21  20.9  E. 

28  14.9  E. 

3  11.3  E. 

Feb.     1    8.2  E. 

11    2.4  E. 

17  20.9  E. 

23  18.1  E. 

30  12.1  E. 

5    8.6  E. 

3    5.5  E. 

12  23.7  E. 

19  18.2  E. 

25  15.4  E. 

Deo.    2    9.4  E. 

5    2.8  E. 

14  21.0  E. 

27  12.7  E. 

4    6.7  E. 

7    0.1  E. 

16  18.3  E. 

29  10.0  E. 

6    4.0  E. 

DIONE. 

d     h 

d    h 

d    h 

d    h 

d    h 

d    h 

Jan.     1    0.4  E. 

Feb.    2  20.2  E. 

Mar.    7  16.5  E. 

Apr.  9  13.0  E. 

Oct.  29    5.7  E. 

Dec.    1    1.6  E. 

3  18.1  E. 

5  13.9  E. 

10  10.2  E. 

31  23.4  E. 

3  19.3  E. 

6  11.7  E. 

8    7.5  E. 

13    3.9  E. 

Oct.     1  20.9  E. 

Nov.    3  17.0  E. 

6  12.9  E. 

9    5.4  E. 

11    1.2  E. 

15  21.6  E. 

4  14.6  E. 

6  10.7  E. 

9    6.6  P2. 

11  23.0  E. 

13  18.9  E. 

18  15.3  E. 

7    8.3  E. 

9    4.4  E. 

12    0.2  E. 

14  16.7  E. 

16  12.6  E. 

21    9.0  E. 

10    2.0  E. 

11  22.1  E. 

14  17.9  E. 

17  10.3  E. 

19    6.2  E. 

24    ^.7E. 

12  19.7  E. 

14  15.7  E. 

17  11.5  E. 

20    4.0  E. 

21  23.9  E. 

26  20.4  E. 

15  13.4  E. 

17    9.4  E. 

20  •  5.2  E. 

22  21.6  E. 

24  17.7  E. 

29  14.2  E. 

18    7.1E. 

20    3.0  E. 

22  22.9  E. 

25  15.3  E. 

27  11.4  E. 

Apr.     1    7.9  E. 

21    0.8  E. 

f^  20.7  E. 

25  16.6  E. 

28    8.8  E. 

Mar.    2    5.1  E. 

4    1.6  E. 

23  18.4  E. 

25  14.3  E. 

28  10.1  E. 

31    2.5  E. 

4  22.8  E. 

6  19.3  E. 

26  12.1  E. 

28    8.0  E. 

31    3.8  E. 
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EHEA. 

TITAN. 

HYPERION.                  I 

d 

h 

d      h 

d      h 

d      h 

d 

h 

d      h 

Jan.   3 

9.0  E. 

Sep.  27     4.3  E. 

Jan.  3   22.9  E. 

8ep.28   23.8  8. 

Jan.  5 

2.0  8. 

Sep.  13     9.0  W. 

7 

21.4  E. 

Oct.    1    16.7  E. 

7   22.21. 

Oct.  2   23.8  E. 

10 

9.2  E. 

18    17.0  8. 

12 

9.8  E. 

6     5.2  E. 

11   21.6  W. 

6   23.71. 

15 

16.51. 

24     1.0  E. 

16 

22.1  E. 

10    17.7  E. 

15   21.18. 

10   23.5  W. 

20 

23.8  W. 

29     9.01. 

21 

10.4  E. 

15     6.0  E. 

19   20.6  E. 

14   23.2  8. 

26 

7.0  8. 

Oct.  4    17.0  W. 

25 

22.8  E. 

19    18.5  E. 

23  2aoi. 

18   22.8  E. 

31 

14.2  E. 

10     1.0  8. 

30 

11.0  E. 

24     6.9  E. 

27    19.5  W. 

22   22.31. 

Feb.  5 

21.5 1. 

15     8.9  E. 

Feb.   3 

23.5  E. 

28    19.3  E. 

31    19.18. 

26   21.8  W. 

11 

4.7  W. 

20   16.71. 

8 

11.9  E, 

Nov.  2     7.7  E.  1 

Feb.  4    18.6  E. 

30   2i.3  8. 

16 

12.0  8. 

26     0.4  W. 

13 

0.2  E. 

6    20.1  E. 

8   18.11. 

Nov.  3   20.8  E. 

21 

19.5  E. 

31     8.08. 

17 

12.6  E. 

11     8.3  E. 

12   17.6  W. 

7    20.21. 

27 

3.11. 

Nov.  5   15.5  E. 

22 

LIE. 

15   20.7  E. 

16    17.2  8. 

11    19.6  W. 

Mar.  4 

10.9  W. 

10   22.81. 

26 

13.5  E. 

20     9.1  E. 

20    16.8  E. 

15    19.0  8. 

9 

19.0  8. 

16     6.0  W. 

Mar.  3 

1.9  E. 

24    21.4  E. 

24    16.41. 

19    18.5  E. 

15 

3.2  E. 

21    13.08. 

7 

14.4  E. 

29     9.7  E. 

28    16.1  W. 

23    18.01. 

20 

11.41. 

26   20.0  E. 

12 

2.8  E. 

Dec.  3   22.1  E. 

Mar.  4    15.9  8. 

27    17.4  W. 

25 

19.7  W. 

Deo.  2     3.01. 

16 

15.3  E. 

8    10.3  E. 

8    15.8  E. 

Dec.  1    16.7  8. 

31 

4.0  8. 

7    10.0  W. 

21 

3.9  E. 

12   22.6  E. 

12    15.71. 

5    16.1  E. 

Apr.  5 

12.3  E. 

12   17.08. 

25 

16.3  E. 

17    10.9  E. 

16    15.6  W. 

9    15.51. 

10 

20.51. 

17   23.9  E. 

30 

4.9  E. 

21    23.1  E. 

20   15.5  8. 

13   14.9  W. 

16 

4.7  W. 

23     6.71. 

Apr.   3 

17.4  E. 

26    11.4  E. 

24    15.5  E. 

17    14.2  8. 

21 

13.0  8. 

28   13.4  W. 

8 

5.9  E. 

30   23.8  E. 

28    15.51. 

21    13.4  E. 

26 

21.3  E. 

1886 

12 

18.3  £. 

1886                     1 

Apr.  1    15.6  W. 

25    12.61. 

May  2 

5.61. 

Jan.  2  20.0  8. 

, 

Jai 

1.   4    12.1  E.| 

5    15.6  8. 

29    11.8  W. 

8     2.5  E. 

(  Superior  Conjunction  . 

January     6 

March  26 

June      17 

8eptember  6 

November  24 

TXVVTfTa  J  East  Elongation    .      . 

January  25 

April   16 
May      7 

July        6 

September  26 

December  12 

OALJliI 

'^'^^  Inferior  Conjunotian   . 
{^WestElongaiiou    .      . 

February  13 

July      27 

October      16 

December  31 

March        5 

May     28 

August  16 

November    4 

THE  APPARENT  ET.EMENTS  OP  SATURN'S  RINGS. 

a 

b 

P 

I 

V 

u                   «' 

Inclination  of 

The  Elevation 

The  Elevation 

Earth's  Longitnde  firom  Satnm 

Greenwich 
MiMa 
Koou. 

Outer 

Onter 
Minor 
AxiR. 

Northom 

Sorai-Minor 

Axis  to  Circle 

of  Declination 

from  North 

to  East. 

of  the  Earth 

above  the 

Plane  of  the 

Bing. 

of  the  Siin 

above  the 

Plane  of  the 

JUng. 

coonted  on  Plane  of  Eing 
fh>m  the  King's  As- 
cending Node  on 

Equator. 

Ecliptic. 

Jan. 

0 

46:25 

2d.'81 

-5  14:8 

—  26  43:4 

—  26  49.2 

134°    3:1 

9f23:4 

20 

45.27 

20.40 

5    6.6 

26  47.1 

26  49.5 

132  39.2 

89  59.5 

Fob. 

9 

43.87 

19.82 

5    2.5 

26  51.7 

26  49.4 

131  56.5 

89  16.9 

Mar. 

1 

42.30 

19.16 

6    3.3 

26  56.4 

26  48.8 

132    2.7 

89  23.2 

21 

40.^8 

18.52 

5    9.0 

27    0.7 

26  48.0 

132  58.5 

90  19.1 

Apr. 

10 

39.47 

17.95 

—  5  18.8 

—  27    3.7 

—  26  46.9 

134  37.0 

91  57.7 

30 

38.43 

17.49 

5  31.5 

27    4.0 

26  45.5 

136  49.6 

94  10.3 

May 

20 

37.74 

17.14 

5  45.8 

27    0.5 

26  43.8 

139  26.0 

96  46.8 

June 

9 

37.39 

16.90 

6    0.3 

26  52.4 

26  41.7 

142  15.8 

99  36.7 

29 

37.39 

16.78 

6  14.1 

26  39.8 

26  39.5 

145    9.8 

102  30.8 

July 

19 

37.76 

16.78 

—  6  26.5 

—  26  23.7 

—  26  36.9 

147  57.8 

105  18.9 

Aug. 

8 

38.46 

16.92 

6  36.8 

26    5.7 

26  34.0 

150  31.0 

107  52.2 

28 

39.50 

17.19 

.     6  44.8 

25  47.9 

26  30.9 

152  40.1 

110    1.3 

Sept. 

17 

40.80 

17.60 

6  50.2 

25  33.2 

26  27.5 

154  15.6 

111  36.9 

Oct. 

7 

42.32 

18.15 

6  53.1 

25  24.2 

26  23.7 

.  155  10.0 

112  31.4 

27 

43.88 

18.81 

—  6  53.5 

—  25  22.9 

—  26  19.7 

155  17.3 

•112  38.8 

Nov. 

16 

45.29 

19.50 

6  51.4 

25  30.0 

26  15.4 

154  37.0 

111  58.6 

Doc. 

6 

46.48 

20.09 

6  46.9 

25  43.4 

26  10.8 

153  16.3 

110  37.9 

26 

46.65 

20.45 

6  40.7 

26    0.3 

26    6.0 

151  31.8 

108  53.5 

31 

46.61 

20.49 

—  6  39.0 

—  26    4.6 

—  26    4.6 

151    4.6 

108  26.4 

The  factor  to  be 

multiplied  by  a  and  b  to  obtain  the  axes  of — 

The  in 

ner  ellipse  of  the  enter  ring    =  0.8801           log  fact< 

>r  =  9.9445 

The  ou 
The  in 

Lter  ellipse  of  the  inner  ring    «=  0.8599          log  fact< 
ner  ellipse  of  the  inner  ring    =  0.G650          log  facie 

)r  =  9.9344 
)r  =  9.8228 

The  in 

ner  ellipse  of  the  dusky  ring  =  0.5486          log  facte 

>r  =  9.7392 

KOTS.— The  ni 

)f^ye  sign  of  I  indicates  that  the  visible  suzfluse  of  the  ring  i 

8  the  aonthem  one. 
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SATELLITES  OF   URANUS,   1885. 
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9 

1 

1 

T 

\ 
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APPARENT  ORBITS  OF  THE  SATELLITES  OF  URANUS  IN  1885, 

AS  SEEN  IN  AN  INVERTING  TELESCOPE. 

WASHINGTON  MEAN  TIMES  OF  ELONGATIONS. 

ARTEL. 

UMBRIEL. 

TITANIA. 

OBERON. 

North. 

South. 

Korth. 

South. 

North. 

South. 

Korth  and  South. 

d     h 

d     h 

d     h 

d     h 

A    h 

d     h 

d     h 

Jan.     0    0.3 

Jan.     1    6.5 

Jan.    3  23.9 

Jan.     6    1.6 

Jan.     1    5.9 

Jan.     5  14.4 

Jan.   1    9.0  N. 

7  13.8 

8  20.0 

12    6.8 

14    8.6 

9  22.9 

14    7.3 

8    2.6  8. 

15    3.2 

16    9.4 

20  13.8 

22  15.5 

18  15.8 

23    0.3 

14  20.2  N. ; 

22  16.7 

23  22.9 

28  20.7 

30  22.4 

27    8.8 

31  17.2 

21  13.8  S. 

30    6.2 

31  12.3 

Feb.     6    3,6 

Fob.     8    5.3 

Feb.    5    1.7 

Feb.     9  10.1 

28    7.4  N. 

Feb.    6  19.6 

Feb.     8    1,8 

14  10.6 

16  12.2 

13  18.6 

18    3.0 

Feb.  4    1.0  S. 

14    9.1 

15  15.3 

,     22  17.5 

24  19.2 

22  11.5 

26  19.9 

10  18.5  N. 

21  22.6 

23    4.8 

Mar.    3    0.4 

Mar.    5    2.1 

Mar.    3    4.4 

Mar.    7  12.9 

17  12.1  8. 

Mar.     1  12.0 

Mar.    2  18.2 

11    7.3 

13    9.0 

11  21.4 

16    5.8 

24    5.6  N. 

9    1.5 

10    7.7 

19  14.2 

21  15.9 

20  14.3 

24  22.7 

Mar.  2  23.2  S. 

16  14.9 

17  21.1 

27  21.1 

29  22.8 

29    7.3 

Apr.     2  15.7 

9  16.8  N. 

24    4.4 

25  10.6 

Apr.     5    4,0 

Apr.     7    5.7 

Apr.     7    0.2 

11    8.7 

16  10.3  8. 

31  17.9' 

Apr.    2    0.1 

13  10.9 

15  12.6 

15  17.2 

20    1.6 

23    3.8  N. 

Apr.    8    7.3 

9  13.5 

21  17.8 

23  19.5 

24  10  2 

28  18.6 

29  21.4  8. 

15  20.8 

17    3.0 

30    0.7 

May    2    2.4 

May     3    3.1 

May    7  11.6 

Apr.   5  15.0  N. 

23  10.3 

24  16.5 

May     8    7.6 

10    9.3 

11  20.1 

16    4.5 

12    8.5  8. 

30  23.8 

May    2    6.0 

16  14.5 

18  16.2 

20  13.0 

24  21.4 

19    2.1  N. 

May     8  13.2 

9  19.5 

24  21.4 

26  23.1 

29    5.9 

Jane   2  14.3 

25  19.6  8. 

16'  2.7 

17    8.9 

Jane    2    4.3 

Jane    4    6.0 

Jane   6  22.9 

11    7.3 

May   2  13.1  N. 

23  16.1 

24  22.3 

10  11.2 

12  12.9 

15  15.8 

20    0.2 

9    6.7  8. 

31    5.6 

Jnne    1  11.8 

18  18.1 

20  19.8 

24    8.8 

28  17.2 

16    0.2  N. 

Jmie    7  19.1 

9    1.3 

22  17.8  8. 

Dec.  13  19.9 

Deo.  15    2.2 

Dec.  13  23.0 

Dec.  16    0.7 

Dec.  15  11.4 

Deo.  19  19.8 

Dec.  17    9.7  N. 

21    9.3 

22  15.6 

22    5.9 

24    7.6 

24    4.3 

28  12.7 

24    3.3  8. 

28  22.8 

30    5.0 

.30  12.8 

32  14.5 

32  21.2 

30  20.8  N. 

d      h                                                                     d       h 

Period  of  Ariel,              2    12.489                      Period  of  Titania,          8    16.942 

Period  of  Umbriel,         4      3.460                      Period  of  Oberon,        13    11.119 

KOTB.— For  Ariel  only  every  third  elongation  is  given,  and  for  Umbriel  every  alteroAte  one.    The  intermediate  onos    \ 

may  be  found  by  adding  multiples  of  the  period  of  the  aatellite.                                                                                j 

SATELLITE  OF  NEPTUNE,  1885. 
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APPARENT  ORBIT  OF  THE  SATELLITE  OF  NEPTUNE  IN  1885, 

AS  SEEN  IN  AN  INVERTING  TELESCOPE. 

WASHINGTON  MEAN  TIMES  OF  ELONGATIONS. 

South  West 

Korth  Bast 

South  West 

North  Bast 

SoathWest 

Korth  Eost 

d     h 

Jan.      4    1.4 

9  22.5 

15  19.5 

21  16.6 

d     h 
Jan.       1    3.0 

7    0.0 
12  21.1 
18  18.1 
24  15.2 

d     h 

Aug.    27    2.6 

Sept.     1  23.6 

7  20.7 

13  17.7 

19  14.7 

d     h 

Aug.    30    1.1 

Sept     4  22.2 

10  19.2 

16  16.3 

22  13.3 

d      h 

Oct     30  18.0 

Nov.      5  15.1 

11  12.1 

17    9.2 

23    6.2 

d     h 
Nov.      2  16.6 

8  13.7 
14  10.7 
20    7.7 
26    4.8 

27  13.6 
Feb.      2  10.7 

8    7.8 
14    4.9 
20    1.9 

30  12.2 
Feb.      5    9.3 
11    6.4 
17    3.5 
23    0.5 

25  11.8 

Oct.       1    8.8 

7    5.8 

13    2.9 

18  23.9 

28  10.4 
Oct       4    7.4 
10  . 4.4 
16    1.5 
21  22.5 

29    3.2 
Dec.      5    0.3 
10  21.3 
16  18.3 
22  15.4 

Dec.      2    1.8 

7  22.9 

13  19.9 

19  16.9 

25  14.0 

25  23.0 

28  21.5 

24  21.0 

27  19.6 

28  12.4 

31  11.0 

llie  above  times  are  those  of  each  passage  of  the  satellite  through  an  apsis  of  its  apparent 

orbit    Tlie  position  of  the  satellite  at  any  other  time  may  be  found  by  measuring  around  the 

orbit  from  the  apsiu  last  passed  through,  remembering  that  the  radius  vector  of  the  satellite 

describes  equal  areas  in  equal  timen. 

Period  of  the  satellite  of  Neptune,  5'  21>*.045. 

In  tlio  above  diagrams,  the  central  circle  represents  tlie  planet,  and  is  on  the  mme  scale 

as  the  orbits. 

1 

31 
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PHENOMENA,  1885. 


WASHINGTON  MEAN  TIME. 


PLANETABT    CONSTELLATIONS. 


d     h     n 
7  14    - 

13  12  27 

14  3    0 

15  13  55 

16  8  42 

16  17  - 
18  8  20 
21  3  - 
23  2  5 
25  12  16 


27  10  - 

28  1  - 
30  11  - 

May    4    0  - 

10  16  • 

11  2    - 

11  6    - 

12  10  55 
12  10  59 

12  15    - 

13  0    - 

13  19  47 

14  1  17 

15  21  35 

16  22    - 

20    9  37 

22  16  38 

23  11    - 

24  19    - 

29  19    - 


d  h  m 

Jail.  3  5- 

4  724 

6  5- 

6  6  50 

9  0- 

13  3  34 

13  20  42 

14  3  - 

16  6  48 

23  17  - 

24  11  34 

25  20  - 

26  9  2 

29  15  - 

30  8  - 

31  14  7 

Feb.  1  12  - 

2  15  25 

3  22  - 

8  9- 

10  19  - 

11  7  - 

11  16  - 

12  17  18 

12  17  42 

14  10  44 

16  4  - 

18  14  - 

20  17  29 

22  15  21 

27  18  43 

28  2  - 

Mar.  1  23  59 

4  2- 

5  18  - 

6  21  - 

7  3- 

13  1  - 

15  1  42 

15  12  50 

16 

16  8  2 

19  8  - 

19  23  56 

20  15  - 

21  22  28 

23  2  - 

26  21  57 

27  10  - 

27  16  - 

28  4  ^ 

29  7  5 

29  -  - 

Apr.  7  0- 

<J  5  O  Inferior. 

62t€ :jf-h   4   2 

Q      Stationary. 
<J§C S-h    118 

12       greatest  Hel.  Lat  N. 

6  9<L 9-48 

<J  5C S-  2  1 

8  Stationary. 

6  S<L ^-542 

<J  5  9 »-h   1    6 

<JVC ...  V-h    148 

»       greatest  elong.  W.  24  53 

6h<L Iz-H   327 

^      Stationary. 

9  in  8 

621<L if-h  4  9 

<J'|C 5-h   1   7 

^      greatest  HeL  Lat  S. 
D  VO 

6  iQ 

<Ja? g—   0  44 

8  in  Aphelion. 

<J?C 9-59 

<J5C S—   556 

6  $<L ^-430 

t^      Stationary. 

<J  WC V-f-  2  2 

6h<L Iz-H  344 

621<L :jf-H  4  27 

Jt      in  Perihelion. 
<J  §C S-h    1    6 

§       ^rreatest  Hel.  Eat  S. 

9  in  Aphelion. 

6  ^  i S-   1   3 

^  S  O  Superior. 

<J  9C 9-332 

6  i<L ^-234 

O  eclipsed,  vis.  at  Wash. 
<J  SC 9-   137 

0  enters  Y,  Spring  com. 
6^€ V+  211 

6h<L >H-  356 

S      in  3 

6  2l€ Tl-h  440 

<J  ^  9 ^4-036 

§       in  Perihelion. 

9       greatest  Hel.  Lat  S. 

,<J  i  C S  -h    1  13 

<{[       eclipsed,  invis.  at  Wash, 
y       greatest  Hel.  Lat  N. 


Apr. 


30 

31 

June  5 

5 

7 


10  6  - 
10  7  49 
10  7  55 
10  22  57 
12  13  19 

12  22  54 
16  21  44 
18  6  - 

18  22  15 

19  1  - 

19  10  - 

20  14  - 
23  11  - 
23  15  - 
26  3  - 

26  22  - 

July  1  7  - 

3  7- 

3  23  - 


^       greatest  elong.  E.  19  26 

6  S<L ^—   0  12 

<J  9  C 9-+-   0   6 

<ja<r S-+-  6  21 

6W<L V-^   2  13 

$       Stationary. 

6h<L h-h  4    1 

V      Stationary. 

<J-»C 21-^  437 

6%€ S-4-  117 

i  g  ©Inferior. 

<J59 «-4-    142 

«       in?S 
4  9©  Superior. 

^      in  Aphelion. 

$      Stationary. 

6V9 V-  115 

6  S<L ^-4-2  3 

<JaC S—   022 

<J  5  ^ 5—227 

6  VQ 

6W<L V-4-215 

<J9C 9-4-   3  47 

6h€ lz-4-   4   2 

n2lO 

6  2l<: 21-^  417 

6&<L ?-4-   111 

9       in  Q 

§  greatest  elong.  W.  24  59 
i  Jl      aLeonis  •  .  Jtf  +   0  41 

6^  S g-   256 

b       greatest  Hel.  Lat  S. 
0       Stationary. 

<J  W  a V-f-   048 

6h9 iz-  132 

6Vl  S V—   129 

(JWC V-4-2  21 

6  i<L ^-4-351 

<J  aC S-4-   257 

<j  >z<r h-h  4  3 

<J  9C 9-H  548 

6  21<L m-h  344 

<J  SC S-4-  055 

©      enters  S,  Summer  com. 

<J8h a-4-   141 

^       in  Perihelion. 
9       in  Perihelion. 

i  ^  ©Superior. 

©      Apogee. 

g       greatest  Hel.  Lat  N, 
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WASHINGTON  MEAN  TIME. 


PLANETABY   CONSTELLATIONS. 


d  h  ID 

July  7  18  59 

9  3  44 

10  5  48 

12  18  57 

12  2S^21 

14  14  2 

16  6  37 

16  21  - 

17  23  - 

20  1  - 

25  14  - 

27  10  - 

Aug.  4  3  49 

4  4- 

5  3- 

5  14  - 

5  15  - 

6  3- 

6  15  - 

6  21  5 

6  21  48 

8  1  - 

11  9  2 

11  15  36 

11  19  12 

12  17  49 

17  16  - 

19  0  - 

19  14  - 

23  21  - 

26  18  - 

27  0  - 

27  20  - 

31  10  6 

Sept  21- 

3  927 

4  13  28 

7  10  12 

8  -  - 

8  4  55 

8  5- 

9  634 

10  16  28 

11  14  - 

12  1  - 

15  0  - 

15  4  - 

19  14  - 

22  4  - 

23  -  - 

24  -  - 

25  14  - 

26  16  - 

27  15  7 

6  VC W+  233 

6  S€ ^+5    1 

<J  h<C h+  4   7 

dSC S+   539 

6  9<L 9+   522 

6  21<Z ^-4-3   7 

<5i<C ?-t-   034 

<55? 5-  Oil 

9      neatest  Hel.  Lat  N. 
i  fl   '^  Gemiuorum   Ij  —  0   1 

i  \}    aLeonis  ...   $  —  0  11 

6WC tp-4-2  45 

i*i2t S-  232 

6  tl  M  (Jeminorum  >j  —  0   4 

6  219 2t—  026 

U      greatest  elong.  E.   27  23 

6  Sh i+   120 

§       in  Aphelion. 
6h€ h-*-  4 13 

6  S<L 3+  533 

<5S9 5-  3 42 

6  2t€ M+  231 

6  \i€ S-  155 

<J9<C 9+  2 13 

6  ^C S+  017 

Dtp© 

i  9       )3 Virginia  .9+024 

8  Stationajy. 

6^9 S-  013 

6  ^Jlt a-  6  1 

^       greatest  Hel.  Lat  S. 
^       Stationary. 

6W€ V-H   252 

3  $f  O  Inferior. 

6h€ >l+   4 17 

6  S€ ^-H   533 

<JgC... 5—037 

O      eclipsed,  invis.  at  Wash. 
6  21<L Ti-^   157 

63tO 

6&C S+  0   4 

6  9<L ?-  227 

§      Stationary. 

9  inS 

9  inS 

§  greatest  elong.  W.  17  52 

§  in  Perihelion. 

0  enters  ^  Autumn  com. 

iC  eclipsed,  vis.  at  Wash. 

f      in  Praesepe. 

6  SO 

6  ^21 S-H0  52 

<J  tp  <C V  -4-2  51 


d  h  m 

Sept29  23  - 

30  13  - 

30  18  9 

Oct  3  2  5 

4  8- 

5  23  49 

6  18  56 

7  2  45 

10  18  39 

15  17  - 

16  10  - 

19  20  - 

20  19  - 

21  2  - 

23  9  - 

24  20  58 

28  0  4 

31  11  7 

Nov.  2  14  - 

2  16  12 

3  5  17 

7  3  47 

7  21  - 

10  2  35 

15  15  - 

21  4  55 

2223  - 

24  5  26 

28  16  12 

30  5  - 

30  5  24 

30  13  6 

Dec.  3  6- 

7  13  9 

8  6- 

8  9- 

8  18  - 

10  6  19 

12  0  - 

16  14  - 

18  11  - 

18  14  24 

20  22  - 

21  12  6 

25  17  - 

25  18  - 

26  16  19 

26  21  - 

27  15  55 

27  19  41 

28  10  - 

28  18  - 

30  11  - 

^      greatest  Hel.  Lat  N. 
a  hO 

6h€ h-f-  415 

6  i<L ^-H   5   4 

<JS5 5-1 13 

63t€ ^-h   125 

<j^<r 1—  0  6 

<JaC S-H   029 

6  9€ 9—623 

6  Q  O  Superior. 

9  in  Aphelion. 

fl  Stationary. 

I2  in  Perihelion. 

6  21  /9 Virginia  .   V-f-   025 

8  inS 

6  V€ tP-h2  44 

6h€ h-h  4  7 

6  S€ S-h   4  15 

§       in  Aphelion. 
6  11<L ^+   052 

<JSC S—   018 

<JSC 5—   6 16 

9  greatest  Hel.  Lat  S. 

6  9  <L 9  —   7  49 

*vo 

<Jtp<c V-h   2 40 

^       greatest  Hel.  Lat  S. 

6h€. h-f-   3  59 

6  S<L ^-H   323 

§       greatest  elong.  E.  21  21 

<J-¥C 2^+   021 

6%<L S—   035 

<JSC 5-6   3 

6  2t      vVirginis   .  2i-^   0  10 

9       greatest  elong.  E.   47  19 
5       Stationary. 

6  9€ 9—556 

5       inO 

5       in  Perihelion. 

i  5  ©Inferior. 

<jtp<r ^4-  2 45 

O      enters  "VJ,  Winter  com. 
6h<C h-h   358 

6  id ^+248 

§       greatest  Hel.  Lat  N. 

<jir<r 2?—  0  6 

6&€ S—   055 

5       Stationary. 
O      Perigee. 
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OBSERVATOKIES. 


POSITIONS  OF  OBSERVATORIES. 

j 

( North  Latitudes  and  West  Longitudes  are  Considered  Positive,) 

J 

to 

Log/e. 

LoDflritade                                1 

Place. 

Latitade. 

Oeooentrio 

1 

Latitude. 

From  Washington. 

From  Green  wieh.     1 

Abo 

+  60"  26  56.8 

_„, 

9  53.5 

9.998902 

h     m      8 

-  6  37  20.3 

_ 

b      la         s 

1  29     8.2     ! 

Adelaide  . 

-34  57 

+ 

10  47.8 

9.999526 

-14  22  33.1 

— 

9  14  21.0 

Albany     . 

+  42  39  49.5 

— 

11  28.2 

9.999:«6 

-  0  13  12.87 

+ 

4  54  59.22 

Alfred       . 

+  42  15  19.8 

— 

11  87.2 

9.999346 

+  0    2  55.00 

+ 

5  1 1     7.09 

Algier 

+  36  45    2.7 

— 

11    1.6 

9.999483 

-  5  20  23.48 

— 

0  12  11.39 

Allegheny 

+  40  27  41.6 



U  21.6 

9.999391 

+  0  11  50.84 

+ 

5  20    2.93 

Altona 

+  53  32  45.3 

— 

11    0.8 

9.999063 

-  5  47  58.44 

— 

0  39  46.35  1 

Amherst  . 

+  42  22  15.6 

^ 

11  27.5 

9.999343 

-  0  18    4.8 

+ 

4  50    7.3     1 

Annapolis 

+  38  58  53.5 

— 

11  15.0 

9.999428 

-  0    2  15.60 

+ 

5    5  56.49 

Ann  Arbor 

+  42  16  48;0 

— 

1127.3 

9.999346 

+  0  26  43.10 

+  5  34  55.19  || 

Armagh    . 

+  54  21  12.7 

__ 

10  54.0 

9.999043 

-  4  41  36.6 

+ 

0  26  35.5 

Athens 

+  37  58  20.0 

— 

11    9.4 

9.999453 

-  6  43    7.8 

— 

134  55.7 

Berlin 

+  52  30  16.7 

— 

11    7.7 

9.9<M)088 

-  6    1  47.00 

— 

0  53  34.91 

Berne 

+  46  57    8.7 

— 

1 1  29.2 

9.999227 

-  5  37  58.1 

— 

0  29  46.0    > 

Bethlehem 

+  40  36  23.9 

— 

11  2-^.2 

9.999388 

—  0    6  40.19 

+ 

5    1  31.90  ; 

Birr  Castle 

+  53     5  47.0 

... 

11    3.9 

9.999074 

-  4  36  31.2 

+ 

0  31  40.9 

Bologna    . 

+  44  29  47.0 

— 

U  30.5 

9.999289 

-  5  53  36.7 

0  45  24.6 

Bonn    .     . 

+  50  43  45.0 

— 

11  17.3 

9.999 1:« 

-  &  36  35.38 

— 

0  28  23.29 

Bothkamp 

+  54  12     9.6 

— 

10  56.0 

9.999047 

-  5  48  42.9 

— 

0  40  30.8.   i 

Breslau     . 

+  51     6  56.5 

— 

11  15.4 

9.999122 

-  6  16  20.80 

— 

1    8    8.71  : 

Brussels    . 

+  50  51   10.5 

^_ 

11  16.8 

9.999129 

-  5  25  40.7 

«. 

0  17  28.6 

Cambridge  (England) , 

+  52  12  51.6 



11    9.4 

9.999095 

-  5    8  34.84 

— 

0    0  22.75 

Cam  br id  ge  ( Mass, ) .     . 

+  42  22  48.3 

— 

1 1  27.6 

9.999343 

-  0  23  41.11 

+ 

4  44  30.98 

Cape  of  Good  Hope    . 

-  33  56    3.4 

+ 

10  39.0 

9.999550 

-  6  22    7.1 

— 

1  13  55.0 

Chapultepec  .... 

+  19  25  17.5 

7  12.0 

9.999841 

+   128  26.15 

+ 

6  36  38.24 

Charkow 

+  50    0  10.2 

.I.. 

1 1  20.5 

9.999150 

-  7  33    6.8 

— 

2  24  54.7 

Chicago 

+  41  50     1.0 

— 

11  26.2 

9.999357 

+  0  42  14.69 

+ 

5  50  26.78 

Christian  ia     .... 

4-  59  54  43.7 

-, 

10    0.2 

9.998914 

-  5  51    5.94 

— 

0  42  53.85 

Cincinnati  {New  Ohs,), 

-h  39    8  35.5 

— 

n  15.8 

9.999424 

+  0  29  29.33 

+ 

5  37  41.42 

Cincinnati  {Old  Ohs). 

+  39    6  26.5 

— 

11  15.6 

9.999425 

+  0  29  46:85 

+ 

5  37  58.94 

Clinton 

+  43    3  17.0 

_ 

11  28.9 

9.999326 

-  0    6  34.65 

+ 

5    137.44 

Coimbra    . 

+  40  12  25.8 

— 

11  20.6 

9,999398 

-  4  34  37.6 

+ 

0  33  34.5 

Copenhagen 

+  55  41   13.6 

— 

10  43.9 

9.99901 1 

-  5  58  31.3 

— 

0  50  19.2 

Cordoba    . 

-31  25  15.4 

+  10  13.5 

9.999608 

-  0  51  27.0 

+ 

4  16  45.1 

Cracow     . 

+  50    3  50.0 

— 

11  20.3 

9.999149 

-  6  28    2.6 

— 

1  19  50.5 

Dantzig    . 

+  54  21   18.0 

... 

10  54  9 

9.099043 

-  6  22  51.4 

— 

1  14  39.3 

Dorpat.     . 

+  58  22  47.4 

— 

10  17.6 

9.998948 

-  6  55    5.6 

— 

1  46  53.5 

Dublin.     .     , 

+  53  23  13 

— 

II     1.9 

9.999066 

-  4  42  50 

+ 

0  25  22 

Diisseldorf    . 

+  51   12  25 

— 

11   15.0 

9.999120 

-  5  35  17 

— 

027    5 

Dun  Echt 

+  57     9  36 

— 

10  30.2 

9.998977 

-  4  58  32.1 

+• 

0    9  40.0 

1  Durham    .     , 

+  54  46     6.2 

_ 

10  51.6 

9.999033 

-  5    1  52.3 

+ 

0    6  19.8 

Edinburgh 

+  55  57  23.2 



10  41.5 

9.999005 

-  4  55  29.04 

+ 

0  12  43.05 

Florence  .     . 

+  43  46    4.1 



11  29.9 

9.999308 

-  5  53  13.6 

0  45    1.5 

Geneva     . 

+  46  11  58.8 



II  30.1 

9.999246 

-  5  32  48.86 

— 

0  24  36.77 

Georgetown  . 

+  38  54  26.2 

— 

11  14.6 

9.999430 

+  00    6.20 

+ 

5    8  18.29 

Glasgow  (Missouri)    , 

+  39  16  16.8 

— 

11  16.4 

9.999421 

+   1    3    5.93 

+ 

6  11  18.02 

1  Glasgow  {Scotland)     . 

+  55  52  42.8 

— 

10  42.2 

9.999006 

-  4  51    1.5 

...+ 

0  17  10.6 

£ 

.PH 

aj — 3 

—4 

OBSERVATORIES. 
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POSITIONS  OF  OBSERVATORIES. 

( North  Latitudes  and  West  Longitudes  are  Cofisidered  Positive, 

) 

to 

Log  p. 

LoDflritade 

Place. 

Latitude. 

Geooentrio 

Latitude. 

From  WsBhiDgton. 

From  Greeswicb.    || 

Gdttingen 

-|-5f3l'47.'9 

—  11  13.3 

9.999112 

h     in      s 

-  5  47  58.33 

__ 

h     m      « 

0  39  46.24 

Gotha 

+  50  56  37.5 

—  11  16.3 

9.999127 

-  5  51    2.62 

— 

0  42  50.53 

Greenwich    .... 

+  51  28  38.4 

—  1 1  13.6 

9.999113 

-  5    8  12.09 

0    0    0 

Hamburg 

+  53  33     7.0 

—  11    08 

9.999062 

->  5  48    5.8 

— 

0  39  53.7 

Hanover 

+  43  42  15 

—  1129.8 

9.999309 

-  0  19    4.13 

+ 

4  49    7.96 

Hastings-on-Hudson    . 

+  40  59  25 

—  11  23.6 

9.999378 

-  0  12  42.4 

+ 

4  55  29.7 

Haverford     .... 

+  40    0  36.5 

—  n  19.8 

9.999402 

-  0    6  59.34 

+ 

5    1  12.75 

Helsingfors   .... 

+  60    9  43.3 

—    9  57.1 

9.998909 

-  6  48    1.25 

— 

1  39  49.16 

Hudson 

+  41  14  42.6 

—  11  24.4 

9.999371 

+  0  17  32.06 

+ 

5  25  44.15 

Kasan 

+  55  47  24.2 

—  10  43.0 

9.999009 

-  8  24  41.0 

— 

3  16  28.9 

Kew 

+  51  28    6 

—  11  13.6 

9.!)99114 

-  5    6  57.0 

+ 

0    1  15.1 

Kiel 

+  54  20  29.7 

—  10  55.0 

9.999043 

-  5  48  47.85 

0  40  35.76 

Kiew 

+  50  27  ILl 

—  11  18.6 

9.999139 

-  7  10  12.73 

— 

2    2    0.64 

Kdnigsberg  .... 

+  54  42  50.6 

—  10  52.0 

9.999034 

-  6  30  11.00 

— 

1  21  58.91 

Kremsmiinster  .     ,     . 

+  48     3  23.7 

—  11  27.0 

9.999199 

-  6    4  44.3 

— 

0  56  32.2 

Leiden 

+  52    9  20.0 

—  11    9.8 

9.999097 

-  5  26    8.44 

_ 

0  17  56.35 

Leipzig 

+  51  20    6.3 

—  11  14.3 

9.999117 

-  5  57  46.11 

— 

0  49  34.02 

Leylon 

+  51  34  34 

^  11  13.0 

9.999111 

-  5    8  11.22 

+ 

0    0    0.87 

Lisbon  {Marine  Obs,) . 

+  38  42  17.6 

—  11  13.5 

9.999435 

^  4  3147.1 

+ 

0  36  25.0 

Lisbon  (Royal  Obs.)    . 

+  38  42  31.3 

—  11  13.0 

9.999435 

-  4  31  27.41 

+ 

0  36  44.68 

Liverpool 

+  53  24    4 

—  11     1.8 

9.999066 

-  4  55  54.9 

+ 

0  12  17.2 

Liibec 

+  53  51  31.2 

—  10  58.6 

9.999055 

->  5  50  57.64 

0  42  45.55 

Lund 

+  55  41  52.1 

—  10  43.8 

9.999011 

-  6    0  57.11 

— 

0  52  45.02 

Madison 

+  43     4  36.7 

-  11  28.9 

9.999325 

+  0  49  25.8 

+ 

5  57  37.9 

Madras 

+  13     4    8.1 

—    5    3.3 

9.999926 

-10  29  11.5 

— 

5  20  59.4 

Madrid 

+  40  24  30.0 

—  11  21.4 

9.999393 

-  4  53  26.7 

+ 

0  14  45.4 

Manhfim 

+  49  29  11.0 

-  1 1  22.5 

9.999163 

-  5  42    2.61 

— 

0  33  50.52 

Marburg 

+  50  48  46.9 

—  11  16.9 

9.999130 

-  5  43  17.1 

^ 

0  35    5.0 

Markree 

+  54  10  31.8 

—  10  56.2 

9.999047 

-  4  34  23.7 

+ 

0  33  48.4 

Marseilles      .... 

+  43  18  19.1 

—  11  29.3 

9.999320 

-  5  29  46.73 

— 

0  21  34.64 

Melbourne     .... 

-  37  49  53.3 

+  11    8.6 

9.999456 

-14  48    6.9 

_ 

9  39  54.8 

Mexico 

+  19  26     1.3 

—    7  12.2 

9.999840 

+   1  28  14.58 

+ 

6  36  26.67 

Milan 

+  45  27  59.2 

—  11  30.6 

9.999265 

-  5  44  58.06 

— 

0  36  45.97 

Modena 

+  44  38  52.8 

—  11  30.6 

9.999285 

-  5  51  54.9 

— 

0  43  42^ 

l^ontsouris     .... 

+  48  49  18.0 

—  11  24.8 

9.999180 

-  5  17  32.77 

— 

0    9  20.68 

Moscow 

+  55  45  19.8 

—  10  43.3 

9.999009 

-  7  38  29.0 

^ 

2  30  16.9 

Mount  Hamilton      .     . 

+  37  21     3 

—  11    5.6 

9.999468 

+  2  58  14.6 

+ 

8    6  26.7 

Munich 

+  48    8  45.5 

—  1 1  26.7 

9.999197 

-  5  54  38.22 

0  46  26.13 

Naples 

+  40  51  45,4 

—  11  23.1 

9.999381 

-  6    5  13.0 

— 

0  57    0.9 

Neuchatel      .... 

+  46  59  51.0 

—  11  29.1 

9.999226 

-  5  36    2.3 

— 

0  27  50.2 

New  Havon.      .     .     . 

+  41  18  36.5 

—  11  24.6 

9.999370 

-  0  16  29.90 

+ 

4  51  42.19 

New  York  (CoZumft.CoW.} 

+  40  45  23.1 

—  11  22.7 

9.999384 

-  0  12  18.40 

+ 

4  55  53.69 

New  York  (Kuthkhfurd) 

+  40  43  48.5 

—  11  22.6 

9.999384 

-  0  12  15.47 

+ 

4  55  56.62 

Nicolaeff 

+  46  58  20.6 

—  11  29.2 

9.999226 

-  7  16    6.2 

— 

2    7  54.1 

Odessa 

+  46  28  36 

—  11  29.8 

9.999239 

-  7  11  14.4 

— 

2    3    2.3 

Ogden  

+  41  13    8.6 

—  11  24.3 

9.999372 

+  2  19  47.52 

4- 

7  27  59.61 

0-Gyalla 

+  47  52  43.4 

—  11  27.4 

9.999204 

-  6  20  57.68 

— 

1  12  45.59 

EPH  85 — 31—5 
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OBSERVATORIES. 


POSITIONS  OF  OBSERVATORIES. 
( North  LatUudes  and  West  Longitudes  are  Considered  PosUive.) 

PUMse. 

LaUtQde. 

BadogticD 

to 
O«oeentrio 
LMitade. 

LogA>. 

LoDgitade 

From  WashingtoiL 

Olraiitz     .     •     .     ^     - 

o          /          // 

+  49  35  43 
+  51  45  36.0 
+  51  45  34.2 
+  45  24    2.5 
+  38    6  44 

-  33  48  49.8 
+  48  50  11.8 
+  39  57    7.5 
+  44  51  49.0 
+  52  22  56 

+  41  41  18 
+  50     5  18.8 
+  40  20  57.8 
+  59  46  18.7 
+  46  48  17,3 

-  22  54  23.8 
+  43    8  15 
+  41  53  53.7 
+  59  56  29.7 
+  36  27  41.5 

-  33  26  42.0 
+  53  37  38.2 
+  50    5  10.1 
+  49  18  55.4 
+  59  20  33.0 

+  53  50  40 
+  48  34  59.7 
+  48  34  53.8 
-33  51  41.1 
+  43  36  47 

+  45    4    6.0 
+  51  27    4.2 
+  59  51  81.5 
+  52    5  10.5 
+  45  25  49.5 

+  48  12  53.8 
+  48  13  55.4 
+  48  12  35.5 
+  52  13    5.7 
+  38  53  88.8 

+  41  23  31 
+  53  31  52.0 
+  42  42  49 

-  37  52    7.2 
+  54  41    0 

-  33  36  28.9 
+  47  22  40.0 

f     1/ 

—  11  82.1 

—  11  18.0 

—  11  18.0 

—  11  30.6 

—  11  10.8 

+  10  37.8 

—  11  84.8 

—  11  19.5 

—  11  30.6 

—  11    8.4 

—  11  85.8 

—  11  80.2 

—  11  81.8 

—  10    1.8 

—  11  89.4 

+    8  14.0 

—  11  89.0 

—  11  26.3 

—  9  59.8 

—  10  59.5 

-h  10  34.4 

—  11    0.8 
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ON  THE  ARRANGEMENT  AND  USE  OF  THE  AMERICAN 
EPHEMERIS  AND  NAUTICAL  ALMANAC. 


PART  r— THE  EPHEMEEIS  FOE  THE  MEEIDIAIT  OF  GEEBNWIOH. 

The  greater  portion  of  this  Ephemeris,  embracing  the  positions  of  tiie  son  and  moon ; 
the  distances  of  the  moon  from  the  centres  of  the  snn  and  the  fonr  most  conspicaoos 
planets,  and  firom  certain  fixed  stars;  the  ephemerides  of  the  planets  Mercury,  Yenus, 
Mars,  Japiter,  and  Batum,  is  designed  for  the  special  ase  of  navigators.  The  remainder 
contains  the  ephemeris  of  Uranus  and  Neptune,  the  heliocentric  co-ordinates  of  the 
seven  major  planets,  the  rectangular  equatorial  co-ordinates  of  the  sun,  the  moon's 
longitude  and  latitude,  data  for  the  libration  of  the  moon,  the  obliquity  of  the  ediptici 
the  equation  of  equinoxes,  etc. 

TIME. 

Astronomers  make  use  of  several  difTerent  kinds  of  time :  mean  solar  time ;  true,  or  apparent 
solar  time ;  and  sidereal  time. 

Solar  Time, — Solar  time  is  that  used  for  all  the  purposes  of  ordinary  life,  and  is  measured 
by  the  daily  motion  of  the  sun.  A  Solar  Day  is  the  interval  of  time  between  two  successive 
transits  of  the  sun  over  the  same  meridian ;  and  the  hour-angle  of  the  sun  is  called  Solar  Time. 
This  is  the  most  natural  and  direct  measure  of  time.  But  the  intervals  between  the  successive 
returns  of  the  sun  to  the  same  meridian  are  not  exactly  equal,  owing  to  the  varying  motion  of 
the  earth  around  the  sun,  and  to  the  obliquity  of  the  ecliptic.  The  intervals  between  the  sun's 
transits  over  the  meridian  being  unequal,  it  is  impossible  to  regulate  a  clock  or  chronometer  so 
that  it  shall  accurately  follow  the  sun. 

To  avoid  the  irregularity  which  would  arise  from  using  the  true  sun  as  the  measure  of  time, 
a  fictitious  sun,  called  the  Mean  Sun^  is  supposed  to  move  in  the  equator  with  a  uniform  velocity. 
This  mean  sun  is  supposed  to  keep,  on  the  average,  as  near  the  real  sun  as  is  consistent  with 
perfect  uniformity  of  motion ;  it  is  sometimes  in  advance  of  it,  and  sometimes  behind  it,  the 
greatest  deviation  being  about  16  minutes  of  time. 

Mean  Solar  Time^  which  is  perfectly  equable  in  its  increase,  is  measured  by  the  motion  of  this 
mean  sun.  The  clocks  in  ordinary  use  and  the  chronometers  used  by  navigators  are  regulated 
to  mean  solar  time. 

TVwe,  or  Apparent  Solar  Time  is  measured  by  the  motion  of  the  real  sun. 

The  difference  between  apparent  and  mean  time  is  called  the  Equation  of  Time,  >  By  means 
of  it  we  change  apparent  to  mean  time,  or  the  reverse.  Thus,  if  the  apparent  time  be  given, 
the  mean  time  corresponding  to  it  will  be  obtained  by  adding  or  subtracting  the  equation  of 
time,  according  to  the  precept  at  the  head  of  the  column  in  which  it  is  found,  on  page  I  of 
the  Calendar  for  each  month.  If  the  mean  time  be  given,  the  apparent  time  is  obtained  by 
applying  the  equation  of  time  as  directed  by  the  precept  on  page  II  of  the  Calendar. 

Sidereal  Time, — Sidereal  thne  is  measured  by  the  daily  motion  of  the  stars ;  or,  as  it  is  used 
by  astronomers,  by  the  daily  motion  of  that  point  in  the  equator  from  which  the  true  right  ascen- 
sions of  the  stars  are  counted.     This  point  is  the  vernal  equinox,  and  its  hour-angle  is  called 
Sidereal  Time.     Astronomical  clocks,  regulated  to  sidereal  time,  are  called  sidereal  clocks. 
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A  Sidereal  Day  is  the  interval  of  time  between  the  transit  of  the  vernal  equinox  over  any 
meridian,  and  its  next  succeeding  return  to  the  same  meridian.  It  is  about  3*^  56'  shorter  than 
the  mean  solar  day ;  365^  solar  days,  or  a  year,  being  divided  into  366J  sidereal  days.  It  is 
divided  into  24  hours.  The  sidereal  hours  are  counted  from  0  to  24,  commencing  with  the 
instant  of  the  passage  of  the  true  vernal  equinox  over  the  upper  meridian,  and  ending  with  its 
return  to  the  same  meridian.  About  March  21st  of  each  year  the  sidereal  clock  agrees  with  the 
mean  time,  or  ordinary  clock ;  and  the  former  gains  on  the  latter  about  3™  56*  per  day,  so  that 
at  the  end  of  a  year  it  will  have  gained  an  entire  day,  and  will  again  agree  with  the  mean  time 
clock. 

Day, — The  Civil  Day^  according  to  the  customs  of  society,  commences  at  midnight,  and 
comprises  twenty-four  hours  from  one  midnight  to  the  next  following.  The  hours  are  counted 
from  0  to  12  from  midnight  to  noon,  after  which  they  are  again  reckoned  from  0  to  12  from 
noon  to  midnight.  Thus  the  day  is  divided  into  two  periods  of  12  hours  each ;.  of  which  the  first 
is  marked  A.  M.,  and  the  last  is  marked  P.  M. 

The  Astronomical  Day  commences  at  noon  on  the  civil  day  of  the  same  date.  It  also  com- 
prises twenty-four  hours ;  but  they  are  reckoned  from  0  to  24,  and  from  the  noon  of  one  day  to 
that  of  the  next  following.  The  astronomical  as  well  as  the  civil  time  may  be  either  apparent 
or  mean,  according  as  it  is  reckoned  from  apparent  noon  or  from  mean  noon. 

The  civil  day  begins  twelve  hours  before  the  astronomical  day;  therefore  the  first  period 
of  the  civil  day  answers  to  the  last  part  of  the  preceding  astronomical  day,  and  the  last  period 
of  the  civil  day  corresponds  to  the  first  part  of  the  same  astronomical  day.  Thus,  January  9th, 
2  o^clock,  A.  M.,  civil  time,  is  January  8th,  14^,  astronomical  time;  and  January  9th,  2  o'clock, 
P.  M.,  civil  time,  is  also  January  9thy  2^,  astronomical  time.  The  rule,  then,  for  the  transfor- 
mation of  civil  time  into  astronomical  time  is  this: — If  the  cvoil  time  is  marked  A,  JIf.,  take  otie 
from  the  day  and  add  twelve  to  the  hours^  and  the  result  is  the  astronomical  time  wanted ;  if  the 
civil  time  is  marked  P.  3f.,  take  away  the  designation  P.  ikf.,  and  the  astronomical  time  is  had 
withoutfurther  change. 

To  change  astronomical  to  civU  time^  we  simply  write  P.  M.  after  it^  if  it  is  less  than  12 
hovrs.  If  greater  than  12  hours^  we  subtract  12  hours  from  it^  add  I  to  the  days^  and  write 
A,  M,  For  example,  January  3d,  23  hours,  astronomical  time,  is  January  4th,  11  oVlock, 
A.  M.,  civil  time. 

If  the  longitude  from  Greenwich  be  expressed  in  time,  and,  when  v>est^  added  to  the  local 
time,  or,  when  east^  subtracted  from  the  local  time,  the  result  is  the  corresponding  Greenwich 
time.  If  the  local  mean  time  is  used,  the  result  is  the  Greenwich  mean  time,  which  ordinarily 
is  that  required  for  the  use  of  this  Ephemeris.  The  rule  is  the  same,  whether  we  lise  mean  or 
sidereal  time. 

THE  CALENDAR. 

The  Calendar  is  divided  into  twelve  months ;  and  to  each  month  are  assigned  eighteen  pages, 
the  contents  of  which  are  as  follow :  — 

Page  I  contains,  for  Greenwich  apparent  noon  of  each  day.  The  Sun*s  Apparent  Right 
Ascension^  and  Declination^  and  the  Equation  of  Time,  Adjoining  columns  contain  the  differ- 
ences of  these  quantities  for  one  hour.  By  multiplying  this  difference  by  the  hours  and  parts 
of  an  hour  from  Greenwich  apparent  noon,  and  adding  the  amount  to,  or  subtracting  it  from< 
the  quantity  at  noon,  according  as  that  quantity  is  increasing  or  decreasing,  we  obtain  the  value 
of  any  quantity  for  any  given  Greenwich  apparent  time.  The  hourly  differences  are  given  for 
the  instant  of  apparent  noon  at  Greenwich,  and,  when  greater  accuracy  is  required,  should  be 
first  interpolated  for  half  the  hours  and  parts  of  an  hour  of  the  Greenwich  apparent  time. 

This  page  is  chiefly  used  when  the  sun  is  observed  on  the  meridian,  and  the  local  apparent 
time  is  0^  0°"  0".  The  longitude  from  Greenwich  expressed  in  time,  if  west,  is  at  that  instant  the 
Greenwich  apparent  time,  or  time  afler  Greenwich  apparent  noon ;  if  east,  it  is  time  before 
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Greenwich  apparent  noon.  The  longitude  of  any  place  is  therefore  employed  in  reducing  ihe 
quantities  on  this  page  to  apparent  noon  at  the  place. 

The  right  ascension  of  the  sun  thus  reduced  is  the  sidereal  time  of  local  apparent  noon.  The 
difierence  between  it  and  the  clock  time  of  the  meridian  passage  of  the  sun  is  the  error  of  the 
clock  on  sidereal  time. 

The  declination  of  the  sun  reduced  to  the  meridian,  or  apparent  noon,  of  the  place,  is  required 
in  finding  the  latitude  from  a  meridian  altitude  of  the  sun. 

As  an  example  of  the  use  of  page  I :  —   • 

Let  the  sun's  declination  be  required  at  appaieut  noon,  1885s  May  80th,  at  a  place  whose 
longitude  is  180''  20^,  or  12^  1>°  20"  west  from  Greenwich. 

h      m      8 
Local  opparent  time  .  .  May  30,        0      0      0 

Longitude  from  Greenwich  (additive)      .  .  .      12      1     S20 

Greenwich  apparent  time   .  .  .  May  30,      12      1     20  • 

Reducing  the  minutes  and  seconds  to  decimals  of  an  hour,  we  find  that  this  moment  is  12*'. 022 
af^er  Greenwich  apparent  noon  on  May  30th,  or  11^.978  before  Greenwich  apparent  noon  on 
May  31st. 

On  page  74  of  the  Ephemeris  wo  find  that  the  change  of  declination  in  one  hour  is 

May  30,  at  Greenwich  apparent  noon        .  .  .  2 1.89 

May  31,  at  Greenwich  apparent  noon  20.94 

Difference  for  one  day         .....  0.93 

If  we  want  to  be  very  exact,  we  find  the  amount  of  this  hourly  difierence  for  the  time  which 

is  half  way  between  Greei^ich  noon  and  the  time  of  observation;  that  is,  for  6  hours  aAcr 

Greenwich  noon  of  the  30th,  this  being  half  of  12  hours.     Six  hours  is  0.25  of  a  day ;  so  the 

calculation  is  aa  follows: — 

Difference  for  one  hour,  May  30    .            .  •            .  21.89 

Change  for  one  day  (or  0".95)  X  0.25      .  .            .                  0.24 

Difference  at  6  hours  after  noon  .  21. b5 
21".65X  12.022  »260".3  =  4' 20''.3 

O  I  IS 

Declination  at  Greenwich  noon.  May  30  .  .  N.  21  50  15.8 

Change  in  12.022  hours  (additive)  4  20.3 

Sun*s  declination  at  time  of  observation   .  .  N.  21  54  36.1 

When  the  time  of  observation  is  only  a  few  hours  before  Greenwich  noon,  it  may  be  better  to 

count  the  longitude  backward  from  this  nearest  noon.     Thus,  in  the  example  just  given,  the  time 

IS  11^.978  before  Greenwich  noon  of  May  31st;  half  this  interval  is  about  0.25  of  a  day,  and 

the  hourly  motion  for  the  middle  of  the  interval  is  21'M8.     Then,  we  find:  — 

Declination  at  Greenwich  noon.  May  31  .    N.  21  58^  5d!o 

Product  of  21".18X  11.978=253".7  (subtractive)  4  13.7 

Sun's  declination  at  time  of  observation  .  .    N.  21  54  36.3 

It  will  always  be  well  to  make  the  calculation  by  both  methods,  as  their  agreement  will  show 

both  to  be  right     In  the  above  example,  the  results  difier  by  only  0^^.2,  a  quantity  too  small  to 

be  considered  an  error. 

At  sea  it  is  ordinarily  sufficient  to  have  the  declination  to  the  nearest  half  minute ;  and  the 
reduction  may  be  found  by  Table  V  of  Bowditch's  American  Practical  Navigator. 

The  equation  of  time,  as  has  been  before  explained,  is  the  number  of  minutes  and  seconds  to 
be  added  to  or  subtracted  from  the  apparent  time,  or  the  time  given  by  an  observation  of  the 
sun,  to  obtain  the  mean  time.  The  heading  of  the  column  directs  the  manner  in  which  the 
equation  is  to  be  applied.  When  there  is  a  change  in  the  course  of  the  month  from  addition 
to  subtraction  or  the  reverse  (as  in  the  months  of  April  and  June),  the  two  different  directions 
are  separated  by  a  line,  while  a  corresponding  line  below  points  out  the  dates  between  which  the 
change  takes  place.  The  equation  of  time,  as  given  on  page  I,  is  the  mean  time  of  apparent 
noon,  or  the  hour-angle  of  the  mean  sun  at  that  instant. 
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Tfie  Sun*s  Semidiameter^  and  the  Sidereal  Time  of  Semidiameter  Passing  Meridian  are  also 
given  on  page  I.  The  sun^s  semidiameter  is  used  in  reducing  the  altitude  of  the  upper  or  lower 
limb  of  the  sun  to  the  altitude  of  the  centre ;  and  in  reducing  the  angular  distance  of  the  limb 
from  the  moon  or  some  other  object,  to  the  distance  from  the  centre  of  the  sun.  The  sidereal 
time  of  semidiameter  passing  the  meridian  is  employed  in  obtaining  the  passage  of  the  sun^s 
centre  over  the  wires  of  a  transit-instrument,  when  the  passage  of  one  limb  only  has  been 
observed.  The  quantity  found  in  this  column  is  to  be  added  to  the  time  of  transit  of  the  first,  or 
western,  limb ;  and  to  be  subtracted  from  the  time  of  transit  of  the  second,  or  eastern,  limb. 

Page  II  contains,  for  Greenwich  mean  noon  of  each  day.  The  Sun*8  Apparent  Right  Ascen- 
sion^ and  Declination^  the  Equation  of  Time^  and  the  Sidereal  Time  of  Mean  Noon,  The 
hourly  changes  of  these  quantities  are  also  given,  and  may  be  used  in  reducing  them  to  any 
Greenwich  mean  time.  The  hourly  changes  may  be  first  interpolated  for  half  the  Greenwich 
time,  when  great  precision  is  required,  in  the  way  described  in  explaining  the  calculation  of  the 
declination. 

The  right  ascension  and  declination  on  pages  I  and  II  are  affected  by  aberration,  and  there- 
fore denote  the  apparent  position  of  the  true  sun.  Page  II  is  more  conveniently  used  when  the 
mean  time  is  known.  This  is  the  case  in  most  observations  of  the  sun  out  of  the  meridian, 
when  the  times  have  been  noted  by  a  clock  or  chronometer  regulated  to  mean  time.  The  quan- 
tities on  this -page  can  be  reduced  to  mean  noon  of  any  place  by  interpolating  for  the  longitude, 
as  in  the  example  of  the  sun^s  declination  on  the  preceding  page. 

The  sun^s  declination  is  required  for  finding  the  latitude  of  the  place,  the  local  time,  and  the 
sun's  azimuth  and  amplitude,  from  observations  of  the  sun. 

The  equation  of  time  is  needed  in  finding  the  mean  time  from  observations  of  the  sun,  and 
the  latitude  from  observations  out  of  the  meridian.  The  heading  of  the  column  directs  the 
manner  in  which  it  is  to  be  applied  to  mean  time  to  obtain  the  apparent  time. 

The  equation  of  time,  as  given  on  page  II,  is  the  apparent  time  of  mean  noon;  and  ia 
equivalent  to  the  hour-angle  of  the  true  sun  at  the  instant  of  mean  noon. 

The  sidereal  time  of  mean  noon  is  also  the  right  ascension  of  the  mean  sun  at  Greenwich 
mean  noon.  It  may  be  reduced  for  the  longitude,  or  to  any  Greenwich  mean  time,  by  using 
the  hourly  difference,  9*.8565;  or  by  Table  III,  appended  to  this  volume,  for  reducing  intervals 
of  mean  solar  to  sidereal  time.  Table  LI  of  Bowditch's  Navigator  may  be  used  for  the 
same  purpose  when  only  the  nearest  quarter  of  a  second  is  required. 

The  sun's  right  ascension  and  the  sidereal  time  of  mean  noon,  or  right  ascension  of  the  mean 
sun,  are  useful  in  converting  mean  time  to  sidereal  time.  We  first  find  the  Greenwich  mean 
time,  then  the  R.  A.  of  the  m^an  sun  for  this  time,  as  last  explained :  this  being  added  to  the 
local  mean  time  will  give  the  sidereal  time. 

The  sidereal  time  of  mean  noon,  reduced  for  the  longitude  of  the  place,  is  also  used  in  con- 
verting sidereal  time  to  mean  time.  Subtracting  the  reduced  value  from  the  given  sidereal  time, 
gives  the  interval  of  sidereal  time  from  noon.  Subtracting  from  this  the  corresponding  reduc- 
tion of  a  sidereal  interval  to  a  mean  time  interval,  in  Table  II,  appended  to  this  volume,  or 
Table  LII  of  Bowditch's  Navigator^  will  give  the  mean  time  required.  This  reduction  may 
also  be  found  by  multiplying  9^.8296  by  the  hours  and  parts  of  an  hour  of  the  given  sidereal 
time. 

As  examples  of  the  use  of  page  II :  — 

1. — Let  the  sun^s  right  ascension  and  the  equation  of  time  be  required  for  1885,  May  15th, 
9h  2m  30",  A.  M.,  mean  time,  at  a  place  whose  longitude  is  100**  lO',  or  6*^  40**  40",  west  of 
Greenwich. 

h    m     8 
Local  astronomical  mean  time  .  .  May  14,        21    2  3<) 

Longitude  from  Greenwich  (additive)  .  .  .  6  40  40 

Greenwich  mean  time May  15,  3  43  10«3h.7l94 
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Sun's  Right  Aseensum,  Equation  of  Time, 

i  May  15,  Gieenwich  noon  .    3  29  38.86  May  15,  noon      •        .    3  51.64  (additiye). 

H.  D.  9«.887  X  3.7194  .        .  +    0  36.78  H.  D.  —  0«.031  X  3.72  .  —    0.12 

3  30  15.64  3  51.52 

In  this  case,  the  hourly  differences  interpolated  to  half  the  interral,  or  li>.9  afler  noon,  have  been  used. 
The  equation  of  time  in  this  example  is  additive  to  mean  time.'    Its  reduction  could  also  have  been  found 
by  Table  VI,  A.,  of  Bowditch's  JCavigatar,  but  to  seconds  only. 

2. — If  the  sidereal  time  is  required  for  the  same  date  and  time,  we  have :  — 

h    m     8 
May  15,  Sidereal  Time  (at  Greenwich  mean  noon) .  •  •      3  33  30.50 

Hourly  Difference  9«.8565  x  3.7194 +    0  36.66 

Add  the  local  astronomical  mean  time  •  .  •  •    21    2  30.00 

The  required  sidereal  time  is  (rejecting  24^)  .  .  .      0  36  37J6 

The  reduction  0™  36>.66  could  have  been  found  in  Table  III  corresponding  to  the  Greenwich  mean  time 

3h  43m  iQs.    Also,  by  Table  LI  of  Bowditch's  ffavigator,  the  reduction  is  0™  36".7. 

3. — On  1885,  May  15,  A.  M.,  at  a  place  whose  longitude  is  100°  lO'  W.,  suppose  the  sidereal 

time  to  be  0^  36"  37M6,  and  that  the  corresponding  mean  time  is  required. 

The  astronomical  day  is  May  14 ;  the  longitude  in  time,  +  &*  40™  40*,  or  -|-  6<>.676. 

h   m    8 
May  14,  Sidereal  Time  (at  Greenwich  mean  noon)  .  •      3  29  33.94 

The  H.  D.  9«.8565  x  6.678,  or  the  reduction  for  6»»  40«  40*  in  Table  III         .  +    1     5.82 

The  sidereal  time  of  local  mean  noon  .  .  .  .  .  3  30  39.76 

The  given  sidereal  time  (4-24*»,  if  necessary  for  the  following  subtraction)  24  36  37.16 

Subtracting  the  first  from  the  second  gives  the  sidereal  interval  from  noon  .  21    5  57.40  ss  21 1>.0993 

—  9-.8296X  21.0993,  or  the  reduction  for  21h5»»57-.4  in  Table  II     .  .  —    3  27.40 

The  required  astronomical  mean  time  is  .  •  May  14,  21    2  30.00 

Page  III  contains,  for  Greenwich  mean  noon  of  each  day,  The  Sun^s  True  LongiUtde^  and 
Latitude^  and  the  Logarithm  of  the  Radius  Vector  of  the  Earth,  The  longitudes  of  the  sun 
are  the  true  longitudes,  not  corrected  for  aberration.  The  longitude  is  given  in  two  columns, 
headed  X  and  X'\  X  representing  the  sun^s  longitude  counted  from  the  true  equinox  of  the  date; 
and  X\  the  same  co-ordinate  counted  from  the  mean  equinox  of  the  beginning  of  the  year, 
( January  0^.0 ).  A  column  of  hourly  differences  enables  the  computer  to  obtain  the  sun^s 
longitude  for  any  hour  from  noon.  The  hourly  differences  of  the  logarithm  of  the  radius  vector 
are  likewise  given.     The  latitude  is  referred  to  the  ecliptic  of  the  date. 

The  last  column  on  page  III  contains  the  Mean  Time  of  Sidereal  Noon;  that  is,  the  number 
of  hours,  minutes  and  seconds  af\er  Greenwich  mean  noon  when  the  first  point  of  Aries  passes 
the  meridian  of  Greenwich.  It  may  be  reduced  to  any  meridian  by  interpolating  for  the  long- 
itude, or  to  any  Greenwich  sidereal  time  by  means  of  the  hourly  difference,  —  9*.8296.  The 
reduction,  however,  can  be  taken  directly  from  Table  II  for  reducing  intervals  of  sidereal  time 
to  mean  solar  time ;  or,  approximately,  from  Table  LII  of  Bowditch's  Navigator, 

This  column  may  be  used  in  converting  sidereal  time  to  mean  time  instead  of  that  on  page  II. 
As  an  illustration,  let  us  take  Example  3,  above. 

It  is  seen  in  advance  that  the  sum  of  the  mean  time  of  sidereal  noon  and  the  given  sidereal 
time  is  less  than  24  hours.  Were  it  more  than  24  hours,  the  mean  time  of  sidereal  noon  should 
be  taken  out  for  May  13,  that  is  the  preceding  astronomical  day. 

May  J  4,  the  mean  time  of  Greenwich  sidereal  noon  is 

The  H.  D.  —  9>.8296  X  6.678,  or  the  reduction  for  long..  Table  II 

The  mean  time  of  local  sidereal  noon  .... 

Add  the  given  sidereal  time   .  .  .  .  .  .      0  36  37.16=0h.6103 

The  sum  is  .....  . 

—  9>.8296  X  0.6103,  or  the  reduction  for  0^  36'"  37".2  in  Table  II 

The  required  astronomical  mean  time  .  .  May  14,    21     2  30.00 
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20  27  4.48 

—  1  5.64 

20  25  58.84 

0  36  37.16 

21  2  36.00 

—  0  6.00 
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Page  IV  contains  TJie  MoorCs  Semidiameier  and  Equatorial  Horizontal  Parallax^  for  each 
mean  noon  and  midnight  at  Greenwich.  Columns  adjoining  those  of  the  horizontal  parallax 
give  the  change  of  this  quantity  in  one  hour,  by  means  of  which  it  can  be  reduced  to  any  other 
Greenwich  mean  time,  in  the  same  way  as  the  sun's  declination  and  the  equation  of  time  in  tho 
preceding  examples.  The  sign  plus  or  minus  prefixed  to  the  hourly  differences,  shows  whether 
the  horizontal  parallax  is  increasing  or  decreasing. 

The  reduction  of  the  moon's  semidiameter  may  be  readily  found  by  multiplying  the  reduction 
of  the  horizontal  parallax  by  0.272.  It  may  also  be  obtained  from  Table  XI  of  Bowditch's 
NavigcUor^  or  by  simply  computing  the  proportional  part. 

If,  for  example,  the  semidiameter  of  the  moon  is  to  be  taken  out  for  1885,  May  1,  10^,  P.  M.,  Green- 
wich mean  time,  we  see  that  the  difference  of  the  semidiameters  at  noon  and  midnight  of  May  1  is  2".7 ; 
then, 

as  12h   :   10»»  =  2''. 7   :  2".2, 
which  is  the  correction  to  be  subtracted  from  the  semidiameter  at  noon,  because  the  semidiameter  is  de- 
creasing.   The  moon's  semidiameter  then,  for  May  ],  10^,  is  14'  56".2^0'  2".2,  or  14'  54".0. 

The  moon's  semidiameter  and  horizontal  parallax  are  required  for  all  observations  of  the  moon. 
When  great  precision  is  needed,  the  hourly  differences  should  be  first  interpolated  for  half  the 
interval  of  Greenwich  time  from  noon  or  midnight,  and  a  correction  applied  to  the  horizontal 
parallax  for  the  latitude  of  the  place  of  observation. 

The  Mean  Time  qf  the  Moon^s  Upper  Transit  at  Greentoich^  which  is  given  on  page  IV  to 
tenths  of  a  minute,  is  also  accompanied  with  a  column  of  differences  for  one  hour  of  longitude,  by 
means  of  which,  having  the  longitude  turned  into  time,  the  local  time  of  the  moon's  meridian  pass- 
age at  any  other  place  may  be  computed.  The  reduction  may  be  taken  from  Bowditch's  Table 
XXVIII  by  simple  inspection.  The  last  column  of  this  page  contains  the  Affe  of  the  moon,  or 
the  time  elapsed  since  the  preceding  new  moon,  to  tenths  of  a  day. 

Pages  V — XII  contain  The  Moon^s  Bight  Ascension^  and  Declination^  for  each  day  and  hour 
of  Greenwich  mean  time.  They  are  accompauied  with  columns  of  differences  for  one  minute, 
which  are  also  given  at  each  hour.  ThQ  Greenwich  mean  time,  which  is  required  for  taking 
out  these  quantities,  may  be  taken  from  a  well-regulated  chronometer,  or  obtained  by  applying 
the  longitude,  turned  into  time,  to  the  local  mean  time  of  the  observer.  The  right  ascension, 
or  declination,  is  taken  out  for  the  day  and  hour  of  the  Greenwich  mean  time;  the  J>\ff,for  1 
Minute  multiplied  by  the  minutes  and  parts  of  a  minute  of  the  Greenwich  time;  and  the  product 
added  to,  or  subtracted  from,  the  quantity,  according  as  the  quantity  is  increasing  or  decreasing. 

Thus,  suppose  the  moon's  right  ascension  and  declination  are  required  for  1885,  May  1, 
Kfx  iQm  3()8^  astronomical  mean  time  at  Greenwich :  — 

Riffht  Ascension.  Deelinatian. 

May  I,  10b 16  43  58.47 8.   if  28  41^/2 

Diff.  ».I003  X  10.500  .    ==  +  22.05  2" .903  X  10.500       =  —  0  30.5 

May  1,  I0hl0"30«    ..  .     16  44  20.52 8.   17  29  11.7 

The  differences  interpolated  for  5<°.2  sss  Ob .09  are  for  the  right  ascension  2>.1003,  and  for  the  declination 
2''.895,  which  may  be  used  for  greater  precision. 

Page  XII  contains  also  the  Phases  qf  the  Moon  and  the  dates  of  the  Moonis  Perigee  and 
Apogee,  or  least  and  greatest  distances  from  the  earth. 

Pages  XIII — XVIII  contain  the  Lunar  Distances,  or  the  angular  distances  of  the  centre 
of  the  moon  from  the  centre  of  the  sun,  and  from  the  four  larger  planets  and  certain  fixed  starsi 
as  they  would  appear  to  an  observer  at  the  centre  of  the  earth.  They  are  given  for  every  third 
hour  of  Greenwich  mean  time,  beginning  at  noon ;  the  dates  are  therefore  astronomical.  All  the 
distances  that  can  be  observed  on  the  same  day  are  gi*ouped  together  under  that  date;  and  the 
columns  are  read  from  left  to  right,  across  both  pages  of  the  same  opening.  The  letter  W.  or  £. 
is  affixed  to  the  name  of  the  sun,  planet  or  star,  to  indicate  that  it  is  on  the  west,  or  east,  side  of 
the  moon. 
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An  observer  on  tlie  earths  sniface  having  measured  a  lunar  distance,  corrected  it  for  errors  of 
his  instrument  and  for  the  semidiameter  of  the  objects,  and  cleared  it  from  the  effects  of  refraction 
and  parallax,  finds  the  true,  or  geocentric,  distance;  tliat  is,  the  distance  as  it  would  have  appeared 
from  the  centre  of  the  earth  at  the  moment  of  observation.  With  this  distance  and  the  distances 
in  the  Ephemeris  of  the  same  bodies  on  the  same  day,  the  Greenwich  mean  time  of  the  observa- 
tion can  be  found. 

To  lessen  the  labor  of  computation,  there  is  given  in  the  Ephemeris,  between  every  two  suc- 
cessive distances,  the  logarithm  of  the  seconds  of  time  in  which  the  distance  changes  V;  or,  as 
it  is  usnally  called,  the  Proportional  Logarithm  qf  the  Difference.  It  is  given  for  the  middle 
instant  of  the  two  hours  between  which  it  is  placed. 

For  computing  the  Greenwich  time  we  have  the  following  rule : — 

Find  in  tlie  Almanac  tlie  two  distances  between  which  the  true  distance  falls ;  take  out  the 
nearest  of  these,  the  hours  of  Greenwich  time  over  it^  and  the  P.  L.  of  Diff.  between  them. 

Find  the  difference  between  the  true  distance  and  the  distance  taken  from  the  Almanac;  and 
from  the  proportional  logarithm  of  this  difference^  as  found  in  the  Navigator^  subtract  the 
P.  L,  of  Diff.  taken  from  the  Almanac. 

The  result  is  tlie  proportional  logarithm  of  an  interval  of  time  to  be  added  to  the  hours 
of  Greenwich  time^  taken  from  the  Almanac^  when  the  earlier  Almanac-distance  is  used ;  to  be 
subtracted  from  the  hours  of  Greenwich  time^  when  the  later  Almanac-distance  is  used. 

Another  method  is,  to  add  the  common  logarithm  of  the  difference  of  the  true  and  the  Almanac- 
distances  to  the  P.  L.  of  Diff.  of  the  Almanac;  the  sum  will  be  the  common  logarithm  of  the 
correction  to  be  applied  to  the  hours  of  Greenwich  time.  The  Table  of  Logarithms  qf  small 
Arcs  in  Space  or  Time,  given  at  the  end  of  the  volume  for  1871,  saves  the  operation  of  reducing 
degrees  (or  houi-s)  and  minutes  to  seconds,  and  the  reverse. 

-  As  the  P.  L.  of  Diff.  in  the  Ephemeris  varies,  the  Greenwich  time  found  by  the  methods  just 
described  may  not  be  sufficiently  exact.  To  connect  it  for  such  variation,  or  second  difference,  take 
the  difference  between  the  P.  L.  of  Diff.  used  and  the  one  which  follows  it  in  the  Ephemeris,  (or, 
more  strictly,  half  the  difference  of  the  preceding  and  following  ones).  With  this  difference,  and 
the  first  conection  of  the  Greenwich  time  already  found,  enter  Table  I,  appended  to  this  volume, 
and  take  out  the  corresponding  seconds,  which  are  to  be  added  to  the  approximate  Greenwich 
time  when  the  Prop.  Logs,  in  the  Ephemeris  are  decreasing;  and  subtracted  when  they  aio 
increasing. 

Thus  the  Greenwich  mean  time  of  the  observation  can  be  obtained.  If  the  observer  has  noted 
the  time  of  observation  by  a  chronometer,  the  difference  of  this  chronometer- time  and  the  Green- 
wich mean  time  will  be  the  error  of  the  chronometer  on  Greenwich  time  as  found  from  the  lunar 
distance.  In  this  way  lunar  distances  can  bo  nsed  as  a  check  upon  the  chronometer.  By  a 
series  of  carefully  observed  lunar  distances  on  both  sides  of  the  moon,  the  chronometer-error 
may  generally  be  ascertained  within  20  or  30  seconds. 

If  the  observer  has  found  the  local  mean  time  of  observation  from  the  observed  altitude  of  one 
of  the  bodies,  or  by  a  watch  regulated  to  that  time  by  recent  observations  and  corrected  for  change 
of  longitude  in  the  interval,  the  difference  of  this  local  time  and  the  Greenwich  time  found  from 
the  lunar  distance  will  be  his  longitude.  A  longitude  derived  by  this  method  should  always  be 
considered  as  uncertain  by  5^  or  more. 

As  an  example  of  finding  the  Greenwich  mean  time  from  a  lunar  distance,  suppose  that  in  1885,  Feb.  10, 
about  6^  of  Greenwich  mean  time,  the  corrected  distance  of  the  moon^s  centre  from  that  of  the  sun  is 
65O50'0":—  ^      ^     „ 

Corrected  distance 

Distance  in  the  Ephemeris,  Feb.  19,  V|i> 
Difference 

Time  from  V|h  {after)    . 
Corr.  for  2d  Diff.,  Table  I 
Greenwich  mean  time,  Feb.  19. 
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.    55  44  40 

P.  L. 

0.2840 

0    5  20 

P.  L. 

1.5283 

tarns 

P.  L 

1.2443 

.  +  0   10   15 

.+                1 

6  10  16 
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By  a  table  of  common  logarithms,  or  a  table  of  logarithms  of  small  arcs,  the  reduction  of  the  GreeniRricli 
time  would  be  found  thus :  — 

From  Ephemeris  .  .  •  .  »  .  .  .    P.  L.  0^40 

Diff.  of  distances,  5'  20"  =  320"  .  .  .  '  .  .log  2.5052 

Red.  of  Greenwich  time,  +  Ob  10»15>==615>  .  .  .  .log  2.7892 
The  result  is  the  same  as  by  the  previous  method. 

Pages  218 — 249  contain  the  geocentric  ephemerides  of  the  seven  major  planets.  The  posi- 
tions are  referred  to  the  equator  and  true  equinox  of  the  date,  and  corrected  for  aberration ; 
they  are,  therefore,  apparent  positions.  All  the  data  except  meridian  passage  are  given  for  the 
moment  of  Greenwich  mean  noon.  The  column  Meridian  Passage  gives  the  hour,  minute  and 
tenth  of  that  passage  of  the  planet  over  the  meridian  of  Greenwich  which  occurs  next  after  the 
noon  of  the  date. 

The  right  ascension  and  declination  of  a  planet  are  r^uired  whenever  it  has  been  observed 
for  lime,  latitude  or  azimuth.  The  mode  of  reducing  them  to  any  instant  of  Greenwich  mean 
time  is  the  same  as  in  the  examples  for  the  sun,  previously  given.  The  local  mean  time  of 
passage  across  any  other  meridian  can  be  found  by  dividing  the  daily  differences  by  24,  and 
multiplying  the  quotient  by  the  hours  and  fractions  of  the  longitude  of  the  place.  The  product 
is  subtractive  from  the  time  of  Greenwich  passage  when  the  place  is  east  of  Greenwich,  and 
additive  when  west.     The  corrections  can  never  exceed  one-half  the  change  for  one  day. 

Pages  250 — ^263  contain  the  heliocentric  positions  of  the  seven  major  planets,  and  the  log- 
arithms of  their  distances  from  the  earth.  The  heliocentric  longitude  is  reckoned,  not  from  the 
true  equinox,  as  in  the  preceding  ephemerides,  but  from  the  mean  equinox  of  the  date.  It  is, 
therefore,  necessary  to  apply  nutation,  if  the  longitude  from  the  true  equinox  is  required.  The 
daily  motion  is  given  for  the  moment  of  Greenwich  mean  noon.  The  column  Reduction  to  Orbit 
gives  the  correction  to  be  applied  to  the  heliocentric  longitudes  in  order  to  obtain  the  longitude 
counted  along  the  orbit  of  the  planet.  This  longitude  is  equal  to  the  distance  of  the  node  from 
the  mean  equinox,  plus  the  distance  of  the  planet  from  the  node.  The  heliocentric  latitude  is 
counted  from  the  moving  plane  of  the  ecliptic.  The  Logarithm  of  Radius  Vector  is  the  logarithm 
of  the  distances  of  the  centre  of  the  planet  from  that  of  the  sun,  at  each  Greenwich  mean  noon 
given  in  the  first  column.  The  two  last  columns  give,  in  the  same  way,  the  logarithm  of  the 
true  distance  of  the  centre  of  the  planet  from  that  of  the  earth.  The  one  column  gives  the 
quantity  for  the  Greenwich  noon  indicated  on  the  left  hand  side  of  the  page,  and  the  other  for 
the  noon  which  is  midway  between  that  date  and  the  date  next  below  it.  In  the  case  of  Mercury, 
this  intermediate  date  is  mean  noon  of  the  day  immediately  following;  in  the  case  of  Venus, 
Mars,  Jupiter,  and  Saturn,  it  is  mean  noon  of  the  second  day  following;  and  in  the  case  of 
Uranus  and  Neptune,  mean  noon  of  the  fourth  day  following. 

Pages  264 — 271  contain  the  rectangular  co-ordinates  of  the  centre  of  the  sun,  referred  to  the 
centre  of  the  earth  as  the  origin,  and  to  the  true  equator  and  equinox  of  each  date  as  the  circle 
and  point  of  reference.  Each  co-ordmate  is  given  first  for  Greenwich  mean  noon,  and  in  the 
column  following  for  mean  midnight  of  the  same  day.  The  columns  Reduc.  to  Mean  Eq^x  of 
Jan.  0  give  the  corrections  to  be  applied  to  the  co-ordinates  for  noon  in  order  to  obtain  the  cor- 
responding co-ordinates  referred  to  the  mean  equator  and  the  mean  equinox  of  January  0. 

Pages  272 — 275  give  the  longitude  and  latitude  of  the  moon  for  every  Greenwich  mean  noon 
and  midnight.     Both  quantities  are  referred  to  the  true  ecliptic  and  equinox  of  the  date. 

Pages  276  and  277  contain  the  position  of  the  moon^s  equator  and  the  mean  longitude  of  the 
moon,  and  a  table  for  computing  the  libration  of  the  moon.  The  epochs  of  greatest  libration  of 
the  moon,  together  with  the  formulae  for  finding  the  libration  in  longitude  and  latitude  are  given 
on  page  418. 

Page  278  contains,  for  each  tenth  Greenwich  mean  noon,  the  values  of  the  principal  elements 
arising  from  the  motion  of  the  equinox,  and  also  the  aberration  and  parallax  of  the  sun.     The 
column  Apparent  Obliquity  of  tfte  Ecliptic  (Hansen)  gives  the  true  inclination  of  the  earth^s 
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equator  to  the  ecliptic,  without  correction  for  the  terms  depending  on  the  moon's  longitude. 
The  Equation  of  Equinoxes  is  really  the  astronomical  nutation ;  that  given  In  Longitude  is  the 
correction  to  he  applied  to  the  longitude  of  the  body  referred  to  the  mean  equinox,  in  order  to 
obtain  that  longitude  as  referred  to  the  true  equinox.  When  the  correction  is  positive,  the  true 
longitudes  are  greater  than  those  referred  to  the  mean  equinox ;  while  the  contrary  is  true  when 
the  correction  has  the  negative  sign.  The  equation  In  R.  A.  is  equal  to  that  in  longitude,  multi- 
plied by  the  cosine  of  the  obliquity  of  the  ecliptic. 

The  next  column  gives  the  Precession  of  Equinoxes  in  Longitude^  from  January  0  to  each  of 
the  dates  following.  The  Sun'*s  Aberration  is  the  quantity  which  is  to  be  applied  to  the  true 
longitude  of  the  sun  in  order  to  obtain  its  apparent  longitude.  The  correction  being  negative 
shows  that  the  apparent  longitude  as  affected  by  aberration  is  always  less  than  the  true  longitude. 
The  sun's  equatorial  horizontal  parallax,  given  in  the  next  column,  is  the  angle  subtended  by  the 
radius  of  the  earth's  equator,  as  seen  from  the  centre  of  the  sun. 

PART  iT— THE  EPHEMERIS  FOR  THE  MERIDIAN  OP  WASHINGTON. 

Page  280  contains  the  formulae  for  reducing  the  positions  of  the  fixed  stars,  using  the  notation 
of  Bessel,  and  the  constants  of  Peters  and  Struye.  The  formulas  by  which  the  star-numbers 
are  computed  are  also  given. 

Pages  281 — ^284  contain  the  logarithms  of  the  Besselian  Star-Numhers^  -4,  B,  C,  JD,  for  each 
Washington  mean  midnight  These  numbers  serve  to  reduce  the  mean  place  of  a  star  at  the 
beginning  of  the  Besselian  fictitious  year  to  its  apparent  place  at  the  dates  for  which  the  numbers 
are  given.  If  used  in  accordance  with  the  English  and  French  notation,  the  pair  of  quantities 
A  and  B  must  be  interchanged  with  the  pair  C  and  D;  that  is,  A  must  be  interchanged  with  C, 
and  B  with  D.  In  the  first  column  along  witli  the  solar  day  is  given,  for  certain  dates,  the  side- 
real hour  and  tenth  of  midnight  The  sidereal  time  for  which  any  set  of  quantities  is  given  can 
be  found  by  interpolatiop  from  these  numbers. 

The  following  is  an  example  of  the  reduction  of  a  star  to  apparent  place  by  the  Besselian 
star-numbers :  — 

Compuiatwn  of  the  appartni  place  of  a  Bootisfor  1885,  June  10^  for  the  upper  transit  at  Washington, 


(Star-Catalogue)    log  a       0.4492 

log  6      8.305311 

log  e 

8.7758* 

logd       8.5817  fi 

(Page  282)              log  A      9.6388 

log  B     0.9942 

logC 

0.5006n 

logi>      1.3043  n 

(Star-Catalogue)    log  a'      1.2277]i 

log  6'      9.7314 

logc' 

9.7712 

logdf      9.4550  n 

log^a   0.0880 

log  Bb  9.2995  n 

log  Ce 

9J2764 

log  Dd  9.8860 

iog^a'  0M66n 

log  B  ft' 0.7256 

log  Ce 

f  0.271 8  n 

log  Dd'  0.7593 

Mean  Place,  1885.0,  (Page  298)     Oq  — 

14*  10  24'980 

rfo  =  +  1^ 

46  53:54 

Ja  = 

+    1.224 

J«'=: 

—   7.35 

B6  = 

—    0.199 

^6'  = 

-f-    5.31 

Cc^ 

+    0.189 

Cc'ar 

—    1.87 

Dd^ 

+    0.769 

Dd'  = 

+    5.75 

E     =: 

0.000 

r/*'  = 

-    0.89 

T  /*  = 

—    0.035 
14  10  26.93 

Apparent  Place,  1885,  June  10,       a  = 

4  =  -1- 19  46  54.5 

Pages  285 — ^292  contain  the  Independent  Star-Numhers,  which  can  be  used  for  the  same  pur- 
pose. The  column  t  gives  the  fraction  of  the  year  from  the  beginning  of  the  fictitious  year  to 
each  date.  These  quantities  are  connected  with  those  of  Bessel  by  the  relations  given  on  page 
280,  where  are  also  found  the  formula  and  precepts  for  the  application  of  both  systems  of 
numbers.  In  order  to  use  the  Besselian  numbers,  it  is  necessary  to  have  the  values  of  the  star- 
constants,  a,  h,  c,  (2,  a^,  5^,  &,  d'.  The  independent  star-numbers,  are  given  in  order  that  the 
apparent  place  of  the  star  may  be  determined  when  it  is  not  convenient  to  compute  these 
numbers. 
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The  following  is  an  example  of  the  reduction  of  a  star  to  apparent  place  by  the  independent 
star-numbers :  — 

Compuiation  of  the  appartnt  place  of  a  BooHsfor  1885,  June  10^  for  the  vpper  transit  ai  WaMngUnu 


ao  =  14  10.4 

s. 

,  =  +  19  46.9 

ta      ID 

b      m 

G=s   3  13.9  > 
^—12  35.8  5 

(Page  288) 

0+a  = 

17  24.3 
2  46.2 

»OgTV 

8.8239 

log  tV                 8.8239 

h    m       • 

(Page  288)  log  g 

J. 1198     . 

log  A                   l.:»)96 

Oo 

=r    14  10  24.980 

logBin(O+a)0.f)947n 

log  sin  (/f  4- ot)  9.8221 

/ 

r=           +     1.337 

log  tan  6 

9.5559 

log  sec  6            0.0264 

(g) 

=          —  .  0.312 

log(^) 

9.4943* 

log  (A)               9.9820 

=          +    0.959 
=          —    0035 

Apparent  Righi 

Ascension 

r=     14  10  26.93 

^ng 

1.1198 

log  A                   1.3096 

o        /        #/ 

log  COB (G+a)  9.1907a 

log  co8(H+ a)  9.8738 

So 

»+19  46  53.54 

log  {gi) 

0.31 05n 

log  sin  6             9.5295 

(^) 

=            —    2.04 

log  (A')               0.7129 

(A/) 

=            +    5.16 

(Page  288)  log  t 

0.1399  n 

« 

=  -         —     1.30 

log  cog  6 

9.9736 

r/ 

=            —    0.89 

log  (i) 

0.1135n 

Apparent  Declination 

s  4-  19  46  54.5 

Pages  293 — 301  contain  the  mean  places  of  three  hundred  and  eighty-three  stars,  for  the 
beginning  of  the  fictitious  year  1685,  or  the  moment  when  the  sun^s  mean  longitude  is  280^. 

The  annual  variations  are  to  be  considered  as  the  differential  coefficients  of  each  co-ordinate 
with  respect  to  the  time  at  the  beginning  of  the  year. 

In  order  that  the  list  of  mean  places  of  stars  may  serve  the  purpose  of  a  working-catalogue 
for  the  convenient  use  of  astronomers,  the  position  of  each  of  the  northern  circumpolar  stars  is 
given  in  duplicate,  one  position  being  for  the  upper  and  the  other  fon  the  lower  culmination. 
The  positions  for  the  lower  culmination  are  marked  S.  P.  In  this  case,  the  right  ascensions  are 
the  sidereal  times  at  which  the  star  crosses  the  lower  meridian ;  and,  in  order  to  have  the  expres- 
sions for  the  co-ordinates  congruous  in  all  cases,  the  declinations  are  counted  from  the  equator 
through  the  north  pole,  and  therefore  exceed  90^.  The  time  of  observation  and  setting  of  the 
circle,  in  order  to  find  a  star  on  the  meridian,  are  then  obtained  uniformly  for  all  the  stars. 

Beginning  with  the  volume  for  1882,  the  number  of  stars  has  been  greatly  increased,  in  order 
to  make  the  list  more  useful  to  field-astronomers.  In  order  to  show  at  a  glance  these  additional 
stars,  they  are  indicated  in  the  list  by  an  asterisk.  * 

Pages  302 — 313  contain  the  apparent  positions  of  the  four  north  polar  stars,  a,  d,  and  X  Ursae 
Minoris,  and  51  Cephei,  for  every  upper  transit  at  Washington.  They  include  the  terms  depend- 
ing on  the  moon^s  longitude.  The  mean  solar  time  of  transit  is  given  in  the  column  Mean  Sokar 
Date^  in  order  that  each  transit  above  and  below  the  pole  may  be  readily  identified.  Suppose, 
for  example,  that  the  transit  of  Polaris  below  the  pole  on  January  26th  is  to  be  found,  and  we 
wish  to  know  whether  it  precedes  or  follows  the  upper  transit  of  the  same  date.  On  page  302, 
we  find  that  the  upper  transit  occurs  January  26.2 ;  the  lower  transit,  therefore,  occurs  January 
26.7  But,  the  lower  transit  following  that  of  July  1st  (page  308),  does  not  take  place  until  July 
2.3.  Hence,  the  lower  transit  of  July  1st  precedes  the  upper  one  of  the  same  date.  A  transit 
occurring  very  nearly  at  noon  may  also  be  identified  without  a  computation  to  ascertain  the 
actual  mean  date,  by  simply  noting  the  tenth  of  a  day  in  the  column  of  Mean  Solar  Date. 

Pages  314 — 364  contain,  for  every  tenth  upper  transit  at  Washington,  the  apparent  places  of 
those  stars  of  the  preceding  list  which  are  not  marked  with  an  asterisk.  The  mean  solar  date 
in  each  left  hand  column  gives  the  day  and  tenth  of  the  transit;  so  that  each  intermediate  transit 

*  It  is  contemplated  to  issue  a  supplement  to  the  Ephemeris  for  1884,  containing  apparent  right  aacensions 
of  these  additional  stars  for  the  years  1881—1884. 
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may  be  readily  identified.  Along  with  each  co-ordinate  is  given,  in  small  type,  the  change  for 
ten  days.  This  quantity  is  to  be  regarded  as  the  differential  coefRcient  cofresponding  to  the 
dates  for  which  the  star-places  are  given. 

Pages  365 — 376  contain  the  apparent  right  ascensions  of  all  stars  marked  with  an  asterisk  in 
the  list  of  mean  places.  'Vhe  apparent  right  ascension  of  each  star  is  given  only  for  that  part 
of  the  year  when  it  may  readily  be  observed  on  the  meridian.  In  the  ca^e  of  circumpolar 
stars,  the  right  ascensions  for  lower,  as  well  as  upper,  transit  are  given. 

Pages  377 — 384  contain  the  apparent  right  ascension,  declination,  and  semidiamter  of  the  sun, 
and  the  sidereal  time,  all  for  Washington  mean  noon.  Adjoining  columns  give  the  seconds  of 
right  ascension  and  of  declination  for  apparent  noon,  that  is,  for  the  moment  of  transit  of  the 
sun^s  centre  over  the  meridian  of  Washington.  The  hours  and  minutes  of  right  ascension,  and 
the  degrees  and  minutes  of  declination  are  the  same  for  both  mean  and  apparent  noon.  In  case 
they  would  have  differed,  the  minute  which  would  have  been  numerically  larger  is  diminished 
by  one,  and  the  seconds  increased  by  sixty,  so  that  there  is  always  a  correspondence  between 
the  two  numbers.  The  hourly  motions  in  right  ascension  and  declination  are  given  for  the 
moment  of  mean  noon,  but  may  be  regarded  as  having  the  same  values  for  apparent  noon. 

The  Equation  of  Time  for  Apparent  Noon  is  the  correction  to  be  applied  to  apparent  time  in 
order  to  obtain  mean  time.  It  is,  therefore,  mean  time  minus  apparent  time.  Each  number  as 
given  is  the  mean  time  of  transit  of  the  sun^s  centre  over  the  meridian  of  Washington,  counted 
from  the  nearest  noon.  The  use  of  all  the  quantities  is  substantially  the  same  as  in  the  Ephem' 
eris  for  the  Meridian  of  Greenwich, 

Pages  385—392  contain  the  right  ascension,  declination,  semidiameter,  and  parallax  of  the 
moon,  at  the  moment  of  transit  over  the  meridian  of  Washington.  The  mean  time  given  in  the 
second  column  is  that  of  transit  of  the  moon's  centre  over  this  meridian.  The  differences  for 
one  hour  of  longitude  are  the  amounts  by  which  the  local  mean  times  of  transit  over  a  meridian 
one  hour  west  of  Washington  exceed  those  given  in  the  column  Mean  Time  of  TranHt^  supposing 
the  rate  of  change  to  be  uniform  and  equal  to  what  it  is  at  the  moment  of  transit  over  the  merid- 
ian of  Washington.  The  next  four  columns  need  no  especial  explanation,  except  that  the 
differences  for  one  hour  of  longitude  are  computed  as  if  the  motion  of  the  moon  in  right  ascen- 
sion were  uniform.  By  means  of  them,  the  position  of  the  mdon  can  be  computed  with  astro- 
nomical accuracy  at  the  moment  of  transit  over  any  meridian  not  exceeding  one  hour  in  longi- 
tude from  that  of  Washington,  by  taking  account  of  second  differences.  With  greater  longitudes 
of  the  place,  the  accuracy  of  the  result  obtained  in  this  way  will  diminish.  The  columns  of 
sidereal  time  of  semidiameter  passing  meridian,  etc.,  do  not  seem  to  need  any  explanation, 
except  that  they  all  refer  to  the  moment  of  transit.  The  column  Bright  Limbs  is  given  to 
indicate  to  the  observer  which  limbs  are  illuminated.  When  two  opposite  limbs  are  both  so 
nearly  full  that  they  can  be  well  observed,  both  are  indicated ;  and  the  one  which  is  deficient  is 
printed  in  smaller  type.  When  the  illumination  is  so  nearly  equal  that  no  choice  can  be  made 
between  them,  both  are  printed  in  large  type. 

Pages  393 — 409  contain  the  geocentric  apparent  right  ascensions  and  declinations  of  the  seven 
major  planets,  and  their  semidiameters  and  horizontal  parallaxes,  for  the  moments  of  all  those 
transits  over  the  meridian  of  Washington  which  can  be  observed. 

PART  JZT— PHENOMENA. 

This  portion  of  The  American  Ephemeris  and  Nautical  Almanac  gives  the  principal  astro- 
nomical phenomena  of  the  year,  reduced  to  Washington  mean  time,  except  in  the  case  of  the 
eclipses  and  the  data^for  the  rings  of  Saturn,  which  are  given  in  Greenwich  mean  time. 

Pages  412 — 417  inclusive  contain  the  elements  necessary  for  computing  the  two  eclipses  of 
the  sun  which  occur  during  the  year. 

The  eclipse-elements  are  given  for  the  moment  of  conjunction  of  the  sun  and  moon  in 
right  ascension.  The  subsequent  tables  and  results  are  not,  however,  computed  from  these 
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elements  unchanged ;  but  from  the  accurate  positions  of  the  two  bodies  as  interpolated  for  eaoh 
hour  of  the  eclipsfe.     The  principal  circumstances  of  each  eclipse  are  as  follow:  — 

On  the  line  ^^ Eclipse  begins"  is  given  the  Greenwich  mean  time  at  which  the  earth  first 
touches  the  moon^s  penumbra,  and  the  longitude  and  latitude  of  the  point  of  touching. 

The  ^^ Central  eclipse  begins"  when  the  axis  of  the  moon's  shadow  first  touches  the  earth, 
and  the  longitude  and  latitude  of  the  point  of  touching  follow. 

^^ Central  eclipse  at  noon"  indicates  the  moment  when  the  axis  of  the  shadow  is  coincideDt 
with  the  plane  of  the  meridian  at  the  point  of  its  intersection  with  the  earth's  surfacec  To  the 
observer  at  this  point,  the  eclipse  will  be  central  at  the  moment  of  apparent  noon. 

*^  Central  eclipse  ends "  and  ^^  Eclipse  ends "  have  the  converse  meaning  of  the  beginning. 

Maps  of  the  Eclipses, — The  regions  in  which  each  eclipse  is  visible  are  shown  upon  the  maps 
given  in  connection  with  them.  From  these  maps  may  also  be  derived  the  approximate  deter- 
mination of  the  times  of  beginning  and  ending,  and  of  the  magnitude  of  the  eclipses  at  any  place. 
The  dotted  curves  show  the  outlines  of  the  shadow  for  each  hour  of  Greenwich  mean  time  and 
therefore  pass  through  all  the  places  where  the  eclipse  begins  or  ends  at  that  hour.  To  find  at 
what  hour  the  eclipse  begins  at  any  place,  we  determine  by  inspection  between  what  pair  of  these 
curved  lines  the  place  is  situated.  The  eclipse  will  then  begin  between  these  two  hours  of 
Greenwich  mean  time :  the  fraction  of  the  hour  may  be  determined  by  dividing  the  hour  propor- 
tionally to  the  space  which  it  represents  on  the  map.  This  division  may  be  a  little  more  exact 
by  allowing  for  the  changes  in  this  space  as  indicated  by  their  varying  width.  The  Greenwich 
mean  time  thus  found  must  be  reduced  to  local  mean  time  by  applying  the  longitude. 

As  an  example,  suppose  we  wish  to  find  the  time  at  which  the  eclipse  of  1885,  March  16, 
begins  at  a  point  in  California  where  the  central  line  strikes  the  Pacific  coast 

We  find  this  point  to.be  situated  between  the  curves  of  4  hours  and  of  beginning  at  sunrise, 
but  nearer  to  the  curve  of  4  hours.  Comparing  the  distance  of  the  place  from  the  latter  curve, 
with  the  distance  between  the  curves  of  4  hours  and  of  5  hours,  we  find  it  to  correspond  to  about 
14  minutes.  But  the  distance  between  the  curves  is  increasing;  allowing  a  reduction  of  2 
minutes  for  .this  change,  the  time  of  beginning  would  be  3*^48*" — which  is  probably  within  3  or  4 
minutes  of  the  truth. 

Changing  to  local  time  the  result  will  be:  — 

h  m 

Greenwich  mean  time  of  beginning March  16,  3  48 

Longitude  west  of  Greenwich 8  16 

Local  mean  time  of  beginning March  16,  7  32i:3m 

In  the  case  of  total  and  annular  eclipses,  a  rough  estimate  of  the  magnitude  of  the  eclipse  may 
be  obtained  from  the  position  of  the  place  relatively  to  the  central  line  and  to  the  limit.  On  the 
central  line,  the  eclipse  is  annular  or  total ;  while  on  the  limit,  the  limb  of  the  moon  only  grazes 
that  of  the  sun. 

More  Accurate  Computations, — A  more  accurate  determination  of  the  phases  as  visible  at  any 
point  of  the  earth's  surface  may  be  obtained  from  the  Besselian  elements,  which  are  given  for 
every  ten  minutes  of  Greenwich  mean  time.     Their  geometric  significatioQ  is  as  follows:  — 

Let  us  imagine  a  plane  passing  through  the  centre  of  the  earth,  perpendicular  to  the  right  line 
joining  the  centres  of  the  sun  and  moon.  This  latter  line  is  the  axis  of  the  moon's  shadow,  and 
the  plane  is  called  the  fundamental  plane.  We  take  the  intersection  of  this  plane  with  that  of 
the  earth's  equator  as  the  axis  of  Jl,  and  the  centre  of  the  earth  as  the  origin  of  co-ordinates. 
The  axis  of  Y  is  perpendicular  to  that  of  X,  and  directed  toward  the  north,  x  and  y  are  then 
the  co-ordinates  of  the  point  in  which  the  axis  of  the  shadow  intersects  the  fundamental  plane. 
The  angle  d,  of  which  the  sine  and  cosine  are  both  given,  is  the  declination  of  that  point  of  the 
celestial  sphere  toward  which  the  axis  of  the  shadow  is  directed ;  this  direction  being  that  from 
the  earth  toward  the  moon  and  sun.  The  angle  fi  is  the  Greenwich  hour-angle  of  this  same 
point  of  tlie  celestial  sphere. 
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The  quantities  Z  and  V  are  the  radii  of  the  shadow-cones  upon  the  fundamental  plane,  /  cor- 
responding to  the  penumbra,  and  V  to  the  umbra,  or  annulus.  The  notation  is  that  of  Chauve- 
net's  Spfierical  and  Practical  Astronomy^  in  which  V  is  regarded  as  positive  fpr  an  annular, 
and  negative  for  a  total,  eclipse. 

The  angles y*  and/',  the  tangents  of  which  are  given,  are  the  angles  which  each  element  of 
the  respective  shadow-cones  makes  with  the  axis  of  the  shadow ;  or,  they  are  the  semi-angles  of 
the  two  cones. 

At  the  bottom  of  the  table  are  given  the  logarithms  of  the  change  of  a?,  y  and  fi^  in  one  minute, 
in  order  to  facilitate  the  interpolation  to  any  required  moment. 

The  method  of  computing  the  eclipse  from  the  given  elements  is  as  follows :  It  is  premised 
that  the  moments  of  beginning  and  ending  are  those  at  which  the  distance  of  the  observer  from 
the  axis  of  the  shadow  or  penumbra  is  equal  to  the  radius  of  the  latter  at  the  point  of  observa- 
tion.    To  find  such  distance  and  radius  we  compute — 

(1)  The  co-ordinates,  ?,  17,  and  C,  of  the  observer,  at  some  assumed  moment  of  Greenwich 
mean  time,  as  near  as  practicable  to  the  true  time  of  the  required  phase,  together  with  their  varia- 
tions for  one  minute. 

(2)  The  co-ordinates  x  and  y  of  the  axis  of  the  shadow  at  the  same  moment,  which,  with  their 
variations  for  one  minute,  are  taken  from  the  tables  of  elements. 

(3)  Hence,  the  position  and  motion  of  the  observer  relative  to  the  axis  of  the  shadow. 

(4)  The  radius  of  the  penumbra  or  umbra  at  a  distance  from  the  fundamental  plane  equal  to 
that  of  the  observer. 

(5)  Then,  assuming  the  motions  to  be  uniform,  we  determine  the  time  required  for  the 
observer  to  be  brought  to  a  distance  from  the  axis  of  the  shadow  equal  to  this  radius. 

The  formulsB  and  directions  for  the  several  steps  in  the  computation  are  as  follow : — 

(1)  Find  the  geocentric  co-ordinates  of  the  station  referred  to  the  earth^s  equator,  which  are 

represented  by  p  cos  f'  and  p  sin  y/,  p  being  the  distance  from  the  centre  of  the  earth,  and  f>'  the 

geocentric  latitude.     These  may  be  obtained  from  geodetic  tables,  or  may  be  computed  from  the 

following  table  by  the  formula — 

p  cos  tp'  ^=F  cos  f> 

.       sin  ip 
/o  sm  f'  =  — ^— 

f>  being,  as  usual,  the  geographic  latitude. 

Tahlt  fmr  Computing  the  Geocentric  Co-ordinates  of  a  Place, 


9 

1o%r. 

Log  Q. 

0» 
5 
10 
15 
20 
35 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 
90 

0.00000  , 
0.00001  \ 
0.00005  ! 
0.00010  I 
0.00018  \ 
0.00027  ,, 
0.00038  " 
0.00050  * 
0.00062  , 
0.00075  , 
0.00088  , 
0.00101  " 
0.00113  \\ 
0.00124  " 
0.00133  „ 
0.00141  \ 
0.00146  \ 
0.00150  , 
0.00151  * 

0.00302  „ 
0.00300  , 
0.00297  t. 
0.00292  a 
0.00284  ° 
0.00275  J 
0.00264  I' 
0.00252  !• 
0.00239  " 
0.00226  \\ 
0.00213  " 
0.00201  • 
0.00189  „ 
0.00178  " 
0.00169  \ 
0.00161  \ 
0.00155  , 
0.00152  t 
0.00151  * 
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For  the  assumed  Greenwich  mean  time  of  computation,  take  from  the  table  of  clementb  tlie 
values. of  sin  d,  cos  d,  and  /x.     Put: 
>l,  the  longitude  west  from  Greenwich.     The  co-ordinates  of  the  observer  will  then  be:— 

f  ss=  /o  cos  9/  sin  ( /I  —  ^  ) 

rj  =s p  sin  ^'  cos  d  —  p  cos  f '  sin  d  cos  ( /x  —  X) 
C  —p  sin  ^  sin  d  +  p  cos  f>'  cos  d  cos  (pt  —  i) 
and  their  variations  in  one  minute  of  mean  time  will  be :  — 
e'  sr  [7.6398]  p  cos  f'  cos  (  A  -  >l) 

ij'  =  [7.6398]  pco3if/s\ndsm(ji  —  X)=^  [7.6398]  ^  sin  d 
C  is  not  wanted. 

(2)  The  co-ordinates  x  and  y  of  the  axis  of  the  shadow  are  taken  from  the  tables  of  elements 
for  the  same  assumed  moment  of  Greenwich  mean  time,  together  with  their  variations  for  one 
minute,  which  are  equal  to  one-tenth  of  the  differences  of  two  consecutive  numbers.  The 
variations  for  one  minute  we  represent  by  a/  and  y^.  Their  logarithms  are  given  at  the  foot  of 
the  tables. 

(3)  The  distance  m  and  position-angle  M  of  the  axis  of  the  shadow  relative  to  the  observer, 
and  the  relative  motions,  n  and  iV,  are  computed  by  the  formulae :  — 

m  sin  M=sx  —  S 
m  cos  M=sy  —  ij 
n  sin  N  —  a/—  f ' 
n  cos  iV  =  y^—  7/      • 

(4)  The  radius  L  of  the  shadow  or  penumbra  at  the  distance  C  from  the  fundamental  plane 
is  computed  by  the  formula 

L  =  Z— Ctan/ 
I  and  /  being  found  in  the  table  of  elements,  and  C  computed  in  (1). 

(5)  If  the  time  chosen  for  computation  is  exactly  that  of  the  beginning  or  end  of  the  eclipse, 
we  shall  have — 

fn  =  L 

But,  as  this  condition  can.  scarcely  ever  be  fulfilled  on  a  first  trial,  a  correction  t  to  the  assumed 

time  is  computed  thus :-    Find  the  angle  <fi  from  the  equation, 

m  sin  (iMT—  N) 
sin  fp  = ^ ^ 

There  will  be  two  values. to  this  angle,  of  which  one  will  be  in  the  first  and  the  other  in  the 
second  quadrant  when  sin  <ff  is  positive,  and  one  in  the  third  and  the  other  in  the  fourth  when 
sin  ^  is  negative.  But,  simplicity  will  be  gained  by  taking  only  that  value  of  <ff  for  which 
cos  ^  is  positive.  This  value  lies  between  the  limits  +  9(f  and  —  90®.  The  correction  t  to 
tlie  assumed  time  will  be  found  in  minutes,  from — 

For  beginning :  ^        m  cos  ( M—  iV)         L  cos  ^ 

n  n 

For  ending :  ^         m  cos  { M  —  N)         L  cCa  <ff 

""  ""  n  n 

One  such  pair  of  values  of  r  cannot,  however,  give  the  times  of  both  beginning  and  ending 
with  accuracy.  To  attain  accuracy  we  must,  in  commencing  the  computation,  assume  two 
times,  one  as  near  as  practicable  to  that  of  beginning,  and  another  near  that  of  ending.  These 
approximate  times  may  be  derived  from  the  chart  of  the  eclipse.  We  shall  thus  have  two  pairs 
of  values  of  r.  The  computation  for  the  first  assumed  time  will  give  a  small  and  nearly  correct 
value  for  the  beginning  of  the  eclipse,  and  a  large  value  which,  added  to  the  assumed  time,  will 
give  an  inaccurate  time  of  ending.  The  computation  for  the  second  assumed  time  will  give  a 
small  and  nearly  correct  value  for  the  end,  and  a  large  negative  and  inaccurate  one  for  the 
beginning.  We  shall  thus  deduce  two  times  of  beginning  and  two  of  ending,  of  each  of  which 
only  one  is  to  be  considered  approximately  correct. 
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Tlie  more  accurate  times  of  beginning  and  ending  may  now  be  taken  in  place  of  the  first 
assumed  ones,  and  the  computation  may  be  repeated  from  the  beginning,  leading  to  a  pair  of 
values  of  t,  which  should  be  very  small  and  accurate.  Such  a  repetition  of  the  Computation  will 
in  general  be  advisable,  to  guard  against  accidental  numerical  errors.  The  following  theorem 
will,  however,  enable  us  to  obtain  a  second  approximation  to  the  true  times  of  each  phase  with- 
out repeating  the  computation. 

Theorem. — TJie  error  of  each  result  is  approximately  proportional  to  the  square  of  the  cor- 
rection  t,  multiplied  by  the  sine  of  the  sun*s  hour^angle^  (m— ^)»  for  the  middle  of  the  interval 
between  the  time  of  computation  and  that  of  the  pluise. 

To  apply  this  theorem  we  find  the  two  values  of  t*  sin  (/£— ^)  corresponding  to  the  required 
phase.  We  then  find  the  ratio  of  these  quantities — which  will  commonly  be  a  large  number,  and 
divide  the  difference  of  the  results  by  this  ratio.  The  quotient  will  be  a  correction  to  be  applied 
to  the  more  accurate  result  in  such  a  way  as  to  make  it  deviate  yet  more  from  the  less  accurate 
one.  This  correction  should  be  positive  in  the  local  forenoon,  and  negative  in  the  afternoon, 
and  its  value  should  never  materially  exceed  0™.001  t*. 

Unless  the  times  chosen  for  computation  are  unusually  in  error,  say  ten  minutes  or  more,  the 
corrected  results  thus  obtained  will  be  theoretically  correct  within  less  than  a  second.  *  But  to 
guard  against  numerical  errors  it  is  better,  afler  making  this  final  correction,  to  repeat  the  com- 
putations so  far  as  to  obtain  new  values  of  m  and  L  for  the  corrected  times.  If  these  two  quan- 
tities agree  within  a  unit  of  the  fourth  place  of  decimals,  the  times  employed  are  generally 
correct  within  a  second  of  time.  If  they  differ  too  widely,  farther  corrections  and  recomputa- 
tions  may  be  made  by  the  computer  according  to  his  own  judgment. 

It  may  be  remarked  that  the  uncertainty  of  the  ephemerides  is  such  that  a  prediction  may  be 
several  seconds  in  error  from  this  unavoidable  cause  alone. 

Position-angle  of  Point  of  Contact. — The  position-angle,  P,  of  th^  {y>int  of  contact,  reckoned 
from  the  north  point  of  the  sun^s  limb  toward  the  east,  is  found  by  the  formula 

For  beginning:,  P  ^  N  —  ip  ±  180* 

For  end:  P  ^  JV  +  ^ 

it  being  assumed  that,  in  each  case,  the  value  of  ^  is  taken  between  the  limits  ±  90^ 

Computation  of  the  annular  eclipse  of  March  16, 1885, ybr  Fort  Bidwell^  California: — 

Latitude,     f>  =  +    41*  52' 
Longitude,  ^  =  +  120*    6'  from  Greenwich. 
Constants  for  the  given  place :  — 

log  pcos^  =  9.87263  log  p  sin  f>'  »  9.82212 


From  the  table  on  page  415,  we  find  for  the  approximate  times  of  the  phases  as  follows :  — 

li        m 

Beginning         .         .      3     50      ) 
Annulus   •        .         .       5     15 
Ending     .         .         .       6    35 


Greenwich  Mean  Time. 


Begtaming. 

Annnliu. 

BndlnK. 

Dwich  Mean  Time 

h       m 
3    50 

h       m 
5     15 

h       m 
6    35 

A» 

55  20  18 

76°  35  36 

96°  35  54' 

Ai-A 

295  14  18 

316  29  36 

336  29  54 

p  coa^ 

9.87263 

9.87263 

9.87263 

sin  (m— A) 

9.95643  R 

9.83786  n 

9.60073  n 

log? 

9.82906  n 

9.71049  n 

9.47336  n 

e 

-      0,67460 

-      0.51343 

-      0.29741 
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ISeglimiiig. 

Anntiliis. 

Ending. 

p  sin  f' 

9.82812 

9  82212 

9.82212 

cos  d 

9.99985 

9.99986 

9.99986 

log  p  sin  f'  cos  d 

9.82197 

9.82198 

9.82198 

(1)                      p  sin  f/  cos  d 

+ 

0.66370 

+ 

0.66370 

+ 

0.66370 

p  cos  f/ 

9.87263 

9.87263 

9.87263 

sin  d 

8.41619  n 

8.40953  n 

8.40315  n 

cos  (/t— ^) 

9.62980 

9.86052 

9.96240 

log  /E>  COS  <p'  sin  (2  cos  {fi—X  ) 

7.91862  n 

8. 14268  n 

8.23818  n 

p  cos  f/  sin  d  cos  (/*— ^) 

— 

0.00829 

— 

0.01389 

— 

0.01730 

(l)-(2)                   , 

+ 

0.67199 

+ 

0.67759 

+ 

0.68100 

p  COS  f' 

9.82212 

9.82212 

9.82212 

sin  (2 

8.41619  n 

8.40953  n 

8.40315  n 

log  p  sin  f  ^  sin  d 

8.23831*1 

8.23165  n 

8i22527  n 

(1)                           /o  sin  ^^  sin  d 

— 

0.01731 

— 

0.01704 

— 

0.01680 

p  cos  f'  cos  (At— ^) 

9.50243 

9.73315 

9.83503 

cos  e{ 

9.99985 

9.99986 

9.99986 

log  p  cos  f/  cos  (2  cos  ( pi— ^ 

9.50228 

9.73301 

9.83489 

(2)      pcos  ^  cos  i2  cos  (ai— ^ ) 

+ 

0.31790 

+ 

0.54077 

+ 

0.68373 

(l)+(2)                     C 

+ 

0.30059 

+ 

0.52373 

+ 

0.66693 

/»  cos  f)'  cos  (/t— -l) 

9.50243 

9.73315 

9.83503 

log  f''  (constant) 

7.63983 

7.63983 

7.63983 

logf 

7.14226 

7.37298 

7.47486 

f' 

+ 

0.001387 

+ 

0.002360 

+ 

0.002984 

logf 

9.82906  n 

9.71049  n 

9.47336  n 

sin  d 

8.41619  n 

8.40953  n 

8.40315  n 

log  y  (constant) 

7.63983 

7.63983 

7.63983 

log  1)' 

5.88508- 

5.75985 

5.51634 

V 

+  • 

0.0000767 

+ 

0.0000575 

+ 

0.0000328 

X 

_ 

1.23432 

— 

0.50778 

+ 

0.17619 

x-$ 

— 

0.55972 

+ 

0.00565 

+ 

0.47360 

y 

+ 

0.44799 

+ 

068031 

+ 

0.89895 

y-v 

— 

0.22400 

+ 

0.00272 

+ 

0.21795 

af 

+ 

0.008546 

+ 

0.008549 

+ 

0.008550 

aZ-f/ 

+ 

0.007169 

+ 

0.006189 

+ 

0.005566 

y' 

+ 

0.002734 

+ 

0.002734 

+ 

0.002738 

}if-n' 

+ 

0.002658 

+ 

0.002677 

+ 

0.002700 

I 

0.55123 

•        ■        • 

.55094 

v 

•         •         • 

.00522 

•        •        ■ 

log  tan/ 

7.66576 

• 

7.66578 

log  tan/ 

.    . 

7.66365 

•         •        • 

logC 

9.47797 

9.71910 

9.82408 

log  Clan/ 

7.14373 

7.38275 

7.48986 

Ctan/ 

0.00139 

0.00241 

0.00309 

i  =  Z-Ctan/ 

0.54984 

0.00281 

0.54785 

■    log(x-f) 

9.74797  n 

7.75205 

9.67541 

log(y-'!) 

9.35025  n 

7.43457 

9.33836 

tan  Af 

0.39772 

0.31748 

0.33705 
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BegiiiiiJiig. 

ATtnnlwiy- 

Ending. 

M 

248  11  20 

64  17  3^ 

65  17  \i 

cos  JIf 

9.57001  n 

9.63726 

9.62124 

logfll 

9.78024 

7.79731 

9.71712 

log(a/-f') 

7.85485 

7.79162 

7.74554 

log  (y'-r/) 

7.^2455 

7.42765 

7.43136 

tan  N 

0.43030 

0.36397 

0.31418 

N 

69  37  52 

66  30  33 

64°  38  13 

coaN 

9.54166 

9.59879 

9.63180 

logn 

7.88289 

7.82886 

7.79956 

M-N 

O          t          ft 

178  33  28 

O          /           tt 

-     2  18  57 

0  39    8 

BinM-N) 

8.40087 

8.60646  n 

8.05534 

logm 

9.78024 

9.79731 

9.71712 

colog  L 

0.25977 

2.55129 

0.26135 

sin  ^ 

8.44088 

8.9550611 

8.03381 

ifi 

O           t           It 

178  25    7 

-    5  10  24 

0  37  10 

logL 

9.74023 

•        •        • 

9.73865 

log  L 

• 

7.44871 

•        •        • 

cos  ^ 

9.99983 

9.99823 

9.99997 

colog  n 

2.11711 

2.17114 

2.20044 

1.85717 

9.61808 

1.93906 

L  cos^ 
n 

± 

71.973 

±      0.415 

±    86.910 

cos(itf-JV) 

9.99986  n 

9.99964 

9.99997 

1      "t 
log- 

1.89735 

9.96845 

1.91756 

1.89721  n 

9.96809 

1.91753 

--coe(JJf-IV) 

^■ 

78.924 

-     0.92917 

-    82.704 

fi 

+ 

6.951  m 

-      1.344     m 

+      4.206 » 

r» 

+  150.897 

-      0.514 

-  169.614 

T 

h     m 
3  50 

h     m 
5  15 

h     m 
6  35 

Approximate  time, 

h     m      ■ 

3  56  57 

•        « 

h     m     ■ 

6  39  12 

Beginning. 

li      m      8 

Ending. 

Annulus  begins 

•      •      •      • 

5  13  39.3 

•          •           •          • 

Annulus  enHs 

•      •      •      • 

5  14  29,2 

•          •          •          • 

Duration  of  annulus 

•      •      •      • 

49.9 

•          •           •          • 

The  small  corrections  to  these  times  of  beginning  and  ending  are  computed  as  follows:^ 

Small  correction  for  beginning. 

h       m 

The  result  from  the  computation  for  tlie  end  3    45.4 

The  result  from  the  computation  for  the  beginning  3    56.9 

Difference  <3— «i=a  11.5 

(^aV       coR/s      J  sin  (/£i— ^)        sin  44**        „^ 
-  )   =  595.6  and  ■^— — A  =    ■— tTo  =  -^6 
TiJ  sm  (At3— x)        sm  65 

595.6  X  .76  =  452  =  ?^^°!!4',  hence  error  of  h  =  ^-^  =  0.026 


error  of  ti 


451 
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Snudl  correction  far  end. 

h        m 

The  result  from  the  computation  for  the  beginning         3  20.89 

The  result  from  the  computation  for  the  end  6  39.20 

Difference  ti-^h^  18.31 


oy- 


1290  and  '^^l^\  =  t^  =  1.778 
sm  {fis—X)       sin  23^ 


1290  X  1.778  »  2292  «  ^"^^  ^i^,  hence  error  of  <,  =  ^^^  =  .008 
error  of  /|  2291 

Therefore  the  concluded  times  of  the  phases  are  as  follows :  — 

h       m  8 

Beginning  of  eclipse         3    56    58.2 

Begimiingofannulus        5     13    ».3    (      Greenwich  Mean  Time. 
End  of  annulus  5     14    29.2 

End  of  eclipse  6    39     12.8 

Angle  of  position : 

Beginning. 

N  69    38'  64    38' 

^  178    25  OT 

P  248      3  65     15 

Elements  of  Occidtalions. — Pages  419 — 443  give  the  elements  for  the  prediction  of  the  times 
of  occultation  of  stars  and  planets  by  the  moon.  In  the  columns  referring  to  the  star,  those 
headed  Redi^ns  from  1885.0  give  the  quantities  necessary  to  reduce  the  mean  place  of  the  star 
at  the  beginning  of  1885  to  its  apparent  place  at  the  time  of  occultation.  These  reductions  are 
sufficiently  accurate  to  be  definitive. 

The  quantities  in  the  following  five  columns  are  all  given  for  the  moment  of  geocentric  con- 
junction of  the  star  and  moon  in  right  ascension.  Let  there  be  a  line  passing  from  the  star 
through  the  centre  of  the  moon,  and  let  a  plane  perpendicular  to  this  line  pass  through  the 
centre  of  the  earth :  this  plane  will  be  the  fundamental  plane  for  the  occultation.  The  system 
of  co-ordinates  is  similar  to  that  already  described  for  eclipses.  The  cone  circumscribing  the 
moon  and  star  may  be  regarded  as  a  cylinder  having  everywhere  the  same  diameter  as  the 
moon.  This  cylinder  will  intercept  the  fundamental  plane  in  a  circle  of  which  the  linear  diam- 
eter will  be  the  same  as  that  of  the  moon. 

The  Washington  Mean  Time  is  the  moment  at  which  the  two  bodies  are  in  geocentric  con- 
junction in  right  ascension.  At  this  moment  the  co-ordinate  x  of  the  axis  of  the  cylinder  on 
the  fundamental  plane  has  the  value  zero.  The  column  Hour' Angle  H  gives  the  common 
geocentric  hour-angle  of  the  moon  and  star  at  the  same  moment,  counted  from  the  meridian 
of  Washington — positive  toward  the  west  and  negative  toward  the  east.  Column  Y  gives  the 
co-ordinate  y  of  the  axis  of  the  cylinder  upon  the  fundamental  plane  at  the  same  moment. 
Columns  a/  and  y'  give  the  hourly  variation  of  x  and  y.  The  linear  unit  in  these  columns  is 
the  earth^s  equatorial  radius.  The  limiting  parallels,  north  and  south,  show  the  extreme  limits 
of  latitude  within  which  the  occultation  will  be  visible. 

By  the  aid  of  these  elements,  the  Washington  mean  time  of  immersion  and  emersion  of  a 
star  behind  the  limb  of  the  moon  may  be  computed  for  any  part  of  the  earth  by  a  method  nearly 
the  same  as  that  already  explained  for  computing  eclipses,  only  more  simple. 

We  shall  first  show  how  to  compute  an  isolated  occultation  for  a  particular  place,  assuming  it 
to  be  visible  at  that  place,  and  then  show  how  all  the  occultations  which  will  be  visible  at  a  place 
may  be  selected  and  computed  by  a  more  rapid  process. 
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(1)  The  geocentric  co-ordinates  of  the  place,  p  sin  f'  and  p  cos  ^'^  ore  to  be  computed  with 
three  or  four  places  of  decimals  by  the  formulas, 

sin  ip 
p  sin  sp'  =— g^ 

p  cos  ^'  =  F  cos  ^ 

already  given  in  connection  with  the  eclipses. 

As  in  the  case  of  eclipses,  it  is  necessary  to  have  an  approximate  time  of  the  phenomenon, 
corresponding  to  that  obtained  from  the  charts  of  the  eclipses.  The  quantity  H  being  the 
Washington  west  hour-angle  of  the  two  bodies  at  the  moment  of  geocentric  conjunction,  H  —  A 
will  be  the  local  hour-angle  of  the  star  at  this  same  moment.     Let  us  call  this  angle  Aqi  putting 

The  next  step  will  then  be  to  find  the  approximate  moment  of  apparent  conjunction  in  right 
ascension  as  seen  from  the  place.  An  approximate  correction  to  reduce  the  time  and  hour-angle 
for  geocentric  conjunction  to  those  for  apparent  conjunction  may  be  taken  from  Mr.  Dowmes^s 
table,  on  pages  444 — 445.     This  correction  will  have  the  same  sign.as  Aq. 

When  this  table  is  not  available,  the  correction  may  be  computed  thus :  Compute  the  quanti- 
ties ^0)  ^'y  ^^^  ^  fi'om  the  formulce, 

f o  =■  /»  cos  f/  sin  Ao 

f' -[9.4192]  cos  (Ao  + J  Ao) 

T     = ^^— 

r  will  then  be  the  approximate  interval  between  the  times  of  geocentric  and  local  conjunction. 
By  applying  it  to  the  Washington  mean  time  of  the  former,  as  given  with  the  elements,  we  shall 
have  the  Washington  mean  time  of  the  latter  within  a  few  minutes. 

The  average  duration  of  an  occultation  is  about  an  hour.  Thence,  by  adding  0^.5  to  and 
subtracting  it  from  the  mean  time  of  apparent  conjunction,  we  shall  have  rough  times  of  the 
phases  of  immersion  and  emersion  for  farther  computation.     Let  us  then  put, 

T,  =  T  —   O^^.S 
T,  =  T   +   0»>.5 

T,  the  Washington  mean  time  of  geocentric  conjunction  in  R.  A. 
d^  the  declination  of  the  star. 

(2)  Compute  for  the  moments  T  -f-  ri  and  T  +  ^s  the  following  quantities,  in  which  we  write 
r  for  each  of  the  quantities  ri  and  r^  The  latter,  when  used  as  angles,  are  to  be  changed  to 
arc  by  multiplying  by  15^,  and  the  minutes  are  to  be  further  increased  by  one-sixth  the  number 
of  degrees  in  order  to  reduce  to  the  sidereal  hour-angle. 

f   sas  />  cos  tp'  sin  (Ao  +  t) 
71    ^  p  sin  ^  COB  d  -^  p  cos  ^'  sin  d  cos  (A©  +  '' ) 
f'  «  [9.4192]  />  cos  f/  cos  (Ao  +  t) 

7i'  ->  [9.4192]  pcos^8mdsin{h^  +  t)  ^  [9.4192]  S  sin  d 
X  ss  a/  T 
y  ^Y+y'r 
Compute  m,  ilf,  n  and  N  from  the  equations 

m  sin  itf  as  d?  —  $ 

m  cos  M  =  y  -^  7} 

n  sin  2\r  =  a?'  —  $' 

n  cos  N  ^y'  -^  r/ 

n'  =  ^^.  =  [8.2218]  n 

sin  ffi  =»  [0.5650]  ifi  sin  (Jff  —  N) 
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Theikf  ti  and  h  from  the  equations 

fi  =.  -  ?  cos  ( 3f  -  iV )  -  E?:^^  cos  <p     (Beginning.) 

t^=.^^,cos{M^N)  +  [^yicos  ^     (End.) 

The  quantities  ti  and  /^  will  then  be  the.  corrections  in  minutes  to  be  applied  to  the  respective 
times  T+  Ti  and  T  +  r,  to  obtain  the  Washington  mean  times  of  the  phases. 

As  in  the  case  of  eclipses,  the  small  value  of  ti  will  give  an  accurate  result  for  one  phase,  and 
the  large  value  an  inaccurate  result  for  the  other.  Both  accurate  results  may  then  be  corrected 
by  comparison  with  the  inaccurate  one,  in  the  way  described  for  eclipses,  and  a  result  obtained 
which  will  probably  be  correct  within  a  fraction  of  a  minute  of  time. 

Asa  check  upon  the  result,  it  will  be  advisable  to  compute  S^rjyX  and  y  for  the  mpments  finally 
obtained.     If  the  times  are  correct  these  quantities  will  fulfil  the  condition, 

V  (x^^y+  {y-7if  =  0.2723 

If  log  m  sin  ( Jlf  —  N)  ==  9.4350  nearly,  a  recalculation  will  generally  be  necessary  to  deter- 
mine whether^  numerically,  sin  ^  <  1,  or  sin  ^  >  1.  In  the  latter  case,  the  impossible  value  of 
sin  ([f  indicates  that  an  occultation  at  the  given  place  is  impossible,  unless  the  computed  distance 
from  the  moon's  limb  is  within  the  errors  of  the  ephemerides  of  the  moon  and  star. 

In  such  cases  of  near  approach  to  the  moon's  limb,  we  may  take  tp  =  90**,  or  270**,  according 
as  sin  (  i(f  —  N)  is  positive  or  negative ;  and  for  finding  the  time  of  nearest  approach, 

w  cos  ( 3f  —  iV ) 
« n' 

Putting  TT  for  the  moon's  horizontal  parallax,  the  distance  from  the  moon's  limb  will  be, 

r  [m  sin  ( Jlf  -  JY)  -  0.2723] 

disregarding  the  sign  of  sin  ( Jlf  —  N) ;  or,  allowing  for  the  augmentation  of  the  semidiameter, 

TT  [m  sin  (Jtf-iV)— 0.2723]  [l  +  «sin7r] 
where 

z  a  /9  cos  f^  cos  d  cos  (  Aq  +  ^)  +  Z'  s^Q  {^  sin  ^ 
The  position-angle,  P,  of  the  line  from  the  moon's  centre  to  the  star  at  the  times  of  contact, 
reckoned  from  the  north  point  toward  the  east,  is  given  by  the  formulsB :  — 

P  as  JV  —  (p  for  immersion, 

P  ^N  +  <p±:  180**      for  emersion, 
it  being  supposed  that  the  value  of  ^,  in  each  case,  is  taken  between  the  limits  zb  ^0^. 
To  find  the  angle  from  the  vertex,  we  compute  the  angle  C  from  the  formula, 

Ti  +  tTi' 
in  which  the  value  of  t  corresponding  to  the  phase  is  to  be  used.     Then 

F=P-  C 
is  the  angle  from  the  vertex,  also  reckoned  from  the  north  toward  the  east. 

As  an  example  of  an  isolated  occultation,  we  shall  compute  that  of  I  Geminorum  on  1885, 
January  28,  for  Cambridge,  Massachusetts,  of  which  the  position  is — 

^  «  +  42**  22'.8 

A  =  —    0^  23°>  41M     from  Washington, 
From  (1)  of  eclipses  we  find, 

log  p  sin  ^  =  9.8264 
log^  cossp'  =  9.8691 

From  the  table  of  elements,  page  420 fl"  =  —  1*»  47".2 

Hence,  ^  =  H— ;  =  :L  l^  23».5 
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From  the  table  we  find  the  correction  to  apparent  conjunction  to  be  - 
the  time  of  apparent  conjunction,  and  then  subtracting  and  adding  half  an 
approximate  Washington  times  to  be  used  in  the  computations, 

Immersion,    tj  =s  —  67™  =  —  1'*.116; 

Emersion,      t,  =s  —    7"  =  —  0M16; 


ho 

r,  reduced  to  sidereal  time 

ho  +  r 

ho  +  T  (^ia  arc) 

sin  d 

cos  d 

Bin{ho  +  r) 

p  cos  ^  sin  d 

cos  (ho  +  r) 

log? 

log  p  cos  f^  sin  dcos{ho  +  r) 

log  p  sin  f/  cos  d 

log  p  cos  f/  cos  {ho  +  t) 

log  p  sin  ^  sin  d 

log  e'  =1  [9.4192]  /)  cos  f/  cos  ( Ao  +  t) 

log  1^'  =  [9.4192]  p  cos  ^  sin  d  sin  ( A©  +  r)* 

p  sin  f/  cos  d 
^  p  C08  ^  sin  d  cos  ( A©  +  ''' ) 


37™.     Adding  this  to 
hour,  we  have  for  the 


XvBof  r 

e 

X  - 

-f 

y  = 

Y+y'r 

■n 

y  - 

-■n 

X' 

9f  - 

y' 

y/- 

"J' 

log 

nt  sin 

Jif 

log 

nt  cos 

M 

log 

tan 

M 

log 

n  sin 

N 

log 

n  coa 

N 

log 

ton 

N 

M 

N 

Jlf- 

N 

s  January  28, 
a  January  28, 

7>'  43".3 
8^  43".3 

Immenton. 
h     m 
—     1  23.5 

Emenlon. 
.  b      m 

-  1  23.5 

-     1     7.2 

— 

7.0 

-     2  80.7 

— 

1  30.5 

-  37''  40'.5 

— 

22°  37'.5 

+     9.4596 

9.4596 

+     9.9812 

9.9812 

9.7862  n 

9.5851  n 

9.3287 

9.3287 

9.8984 

9.9652 

9.6553  n 

9.4542  n 

9.2271 

9.2939 

9.8076 

9.8076 

9.7675 

9.8343 

9.2860 

9.2860 

9.1867 

9.2535 

8.5341  n 

8.3330  n 

+     0.6421 

+ 

0.6421 

-     0.1687 

_ 

0.1967 

+ 

0.4734 

_ 

0.6838 

— 

0.4522 

— 

0.2316 

+ 

0.7262 

+ 

0.4734 

+ 

0.2528 

+ 

0.6127 

+ 

0.1537 

+ 

0.4590 

... 

0.0655 

— 

0.0342 

+ 

0.4454 

— 

0.0711 
0.2846 

+ 

+ 
+ 

0.2135 

0.6607 
0.4454 

+ 

+ 
+ 

0.2153 

0.6127 
0.1793 

+ 

0.4334 

0.0655 
0.0215 

-    0.0318 

—  0.0440 

9.3647  n 

9.3294  n 

9.4028 

9.3330 

9.9619  n 

9.9964  n 

9.6618 

9.6369 

8.4955  n 

8.6435  n 

1.1663  n 

0.9934  n 

317°  30!7 

44°  45.8 

93  54.0 

95  47.9 

223  36.7 

308  57.9 
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Immenloo. 

Emeraloii. 

log  sin  {M^N) 

9.838711 

9.8907  It 

logm 

9.5351 

9.4817 

logn 

9.6628 

9.6457 

logn' 

7.8846 

7.8675 

log  sin  '<fp 

9.9388  n 

9.9374  It 

log  cos  {M-^N) 

9.8598  n 

9.7985 

1       ^ 

1.6505 

1.6142 

log  cos  fp 

9.6951 

9.6994 

[9.4350]  ^  n' 

1.5504 

1.5675 

-^cos(Jlf-.iV) 

+ 

32.4 

— 

25!9 

[^•^Jcos^ 

± 

17,6 

± 

18.5 

<1 

+ 

14.8 

— 

7.4 

tt  ( inaccurate ) 

+ 

50.0 

h       m 

— 

44.4 

h       m 

Washington  conjunction  +  t 

7  43.3 

8  43.3 

Washington  mean  time  of  phase 

7  58.1 

8  35.9 

—  X 

+ 

23.7 

+ 

23.7 

Cambridge  mean  time  of  phase 

8  21.8 

8  59.6  ' 

These  times  may  now  be  corrected  in  the  way  described  for  the  eclipses,  but  for  the  purposes 

prediction,  this  correction  need  be  executed  only  for  the 

emersion. 

For  the  position-angles  from  the  north  point  of  the  moon's  limb  toward  the  east,  we  have — 

ImiDanlni. 

Bmenkn. 

N                            93  54' 

95  48 

^                       -  60  17 

aoo  02 

.    .    . 

180 

P»  154  11  215  50 

Prediction  of  Many  Ocadtaiions  for  a  Given  Place, — When  it  is  desired  to  predict  all  the 
occultations  which  will  be  visible  at  some  one  place,  tables  may  be  constructed  and  applied  in 
such  a  way  as  to  greatly  diminish  the  labor  of  computation.  In  using  such  tables,  the  most  con- 
venient course  will  be  to  find  for  each  occultation  the  hour-angle  of  the  star  at  the  moment  of 
apparent  conjunction  in  right  ascension,  as  seen  from  the  place  of  observation.  The  table  of 
elements,  pages  419 — 443,  gives  Hj  the  Washington  hour-angle  at  the  moment  of  geocentric 
conjunction.  The  corresponding  geocentric  hour-angle  at  the  place  wiU  be — 
Ao  =  H  —  ^        ( ^  =  wc8t  longitude  from  Washington). 

The  moment  of  apparent  conjunction,  as  seen  from  the  station,  will  be  given  by  the  condition 
^  s=x;  or,  using  the  values  of  c  and  a?, 

P  cos  ^'  sin  A  =  a/  T 
h  being  the  west  hour-angle  of  the  star  at  the  moment  in  question,  and  r  the  interval,  in  hours 
of  mean  time,  which  has  elapsed  since  geocentric  conjunction.     We  shall  therefore  have, 

A  =  Ac  +  r 
for  the  hour-angle  at  the  end  of  the  interval  r  af\er  geocentric  conjunction.     In  strictness,  -r 

should  here  be  multiplied  by  the  factor  1  +  QgeoRi  because  the  star  moves  a  little  more  than  15^ 

in  an  hour  of  mean  time ;  but  the  error  arising  from  the  neglect  of  the  factor  is  too  small  to  be 
important,  as  it  will  affect  the  predicted  time  of  conjunction  by  less  than  10  seconds.  The 
equation  for  finding  r  is  therefore, 

p  cos  f '  sin  (Ao  +  t)  =  ^^  ^ 
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The  quantities  A©  andV  being  derived  immediately  from  the  data  of  the  Ephemeris,  the  quantity 
T  is  readily  obtained  by  successive  approximation,  and  may  be  tabulated  as  a  function  of 
Aoanda/.     The  computation  of  t  is  effected  as  follows :     We  have 

sin  ( Ao  +  T )  =*  sin  Ao  +  2  sin^  r  cos  { ho  +  i  t)  (1) 

The  value  of  t  in  arc  being  seldom  more  than  24"  we  have  put  t  itself  for  2  sin  J  t.  The  equa- 
tion will  then  become 

*  p  cos  f/  sin  Ao  +  r  /)  cos  ^'  cos  (  Ao  +  J r)  =5  a/  r 

from  which  we  find 

p  cos  ^'  sin  Ao 


(2) 

(3) 


0/  —  iJ:  /)  cos  9>'  cos  ( Ao  +  i  ^ ) 
To  tabulate  r,  we  must  first  have  a  table  of  the  quantities 

S  ss  p  cos  ^'  sin  A 

S'  =  [9.41916]  p  cos  9^'  cos  A 
which  table  may  be  formed  for  every  10  minutes  (in  time)  of  A.  If  we  then  put  f©  ^or  the  value 
of  f  corresponding  to  A  =  A©,  and  S'l  for  the  value  of  f  corresponding  to  A  =  A©  +  i  t,  we  shall 
have 

Since  we  must  know  the  value  of  r,  approximately,  before  we  can  take  f'l  from  the  table,  this 
equation  can  be  solved  only  by  successive  approximations.  The  approximations  converge  so 
rapidly  as  to  offer  no  difficulty.  It  will  be  best  to  begin  by  computing  values  of  t  for  the  two 
extremes  of  a/,  namely,  a/  =»  0.48  and  a/  »  0.60,  because  the  approximate  values  of  r  can  then 
be  interpolated  for  all  intermediate  values  of  of.     For  the  first  approximation  may  be  taken — 

J  r  ==  50«°  sin  I  Ao     (for  x'  =-  0.48) 

!  (5) 

i  T  «  40™  sin  ^  Ao    (for  a/  =  0.60) 
o 

or,  the  approximate  values  of  r  may  be  taken  from  Mr.  Downes^s  table,  pages  444 — 445.  It  will 
be  best  to  make  the  computation  for  every  30™  of  Ao,  and  to  find  the  intermediate  values  of  r 
for  every  10™  by  interpilation.  Then  for  each  30™  of  A©  we  take  f'  from  a  table  with  the  argu- 
ment Ao  +  i  ^f  and  log  $  with  the  argument  A©,  and  thence  compute  r  by  (4).  If  the  value  of  r 
thus  arrived  at  differs  more  than  3™  from  that  employed  in  taking  out  $',  a  new  value  may  bo 
used  to  correct  f,  and  the  computation  may  be  repeated.  The  values  corresponding  to  a/=  0.51, 
a/  ss  0.54,  and  a/  :=  0.57,  can  then  be  computed  with  the  single  interpolation  of  approximate 
values  of  r,  aad  afterward  the  table  can  be  extended  by  interpolation  to  every  0.01  of  a/  between 
a/  a  0.48  and  a/  =»  0.62.  It  will  be  best  to  compute  r  in  the  first  place  to  every  0.001  of  an 
hour,  and  to  drop  the  last  figure  in  forming  the  definitive  table.  We  shall  call  the  table  thus 
formed  Table  J. 

The  values  of  ^  and  of  r/  may  then  be  tabulated  for  everydegree  of  the  star's  declination,  and 
every  10™  of  A.  It  will  not  be  really  necessary  to  compute  the  table  for  negative  values  of  d, 
since  by  putting 

17,  sr       p  sin  ^  cos  d 

17a  =  —  /o  cos  ^  sin  d  cos  A 
rji  may  be  given  in  a  table  of  sing'e-entry ;  and  taking  lya  from  the  table  of  double-entry  for  a 
positive  dy  we  shall  have 

the  lower  sign  being  used  for  a  negative  d.  But  the  extension  of  the  table  for  17  to  negative 
values  of  d  is  so  readily  made  that  it  will  probably  be  found  better  to  do  it,  so  as  to  save  taking 
out  17]  and  172  separately. 
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We  shall  call  this  table  for  t)  Table  11^  and  the  corresponding  one  for  r/  with  the  same  argu- 
ments Table  IIL    The  precepts  for  using  the  tables  will  then  be  as  follow :  — 

From  Table  I  with  the  arguments  a/  and  fl  —  >l  =  A©  take  out  the  value  of  t.  It  -will  be 
sufficient  to  use  the  nearest  0.01  of  a/,  t  will  be  of  the  same  sign  as  A©-  Then,  enter  Table 
II  with  the  arguments  d  (the  starts  declination)  and  h  =a  ho  +  r^  and  take  out  the  value  of  19. 
Form  the  quantities  y  =  Y  +  y'  t^  and  y  —  1?.  If  the  latter  quantity  lies  between  the  limits 
±0.28,  it  is  almost  certain  that  there  will  be  an  occultation.  If  it  falls  without  the  limits  :t  0.33, 
it  is  almost  certain  that  there  will  not  be  an  occultation.  Between  the  years  1881  and  1890 
these  last  limits  may  be  reduced  to  ±0.32,  and  cases  near  this  limit  may  be  rejected  if  ^  is 
small.    A  convenient  rule  to  adopt  will  be — 

y^  <  0.10,  limits  «  ±0.29 

10  <  y'  <  0.15,  limits  =  ±  0.30 

•     15  <  y'  <  0.20,  limits  «=  ±  0.31 

20  <  y'  limits  «  ±  0.33  or  ±  0.32 

Here,  only  the  absolute  value  of  y'  is  to  be  considered,  without  respect  to  its  algebraic  sign. 

vlf  y  r-  7  falls  between  the  limits  thus  indicated,  take  the  values  of  f^  and  rj^  from  their  appro- 
priate tables  and  compute  t^,  Q  and  A  from  the  equations 

t>  sin  Q  =  y'  —  iy' 
V  cos  Q  =1  x'  -^  (^ 

A  =  ( y  —  1? )  cos  .Q 
If  A  >  0.2723  or  log  A  >  9.4350  there  will  be  no  occultation,  or,  kt  best,  the  moon  will  only 
graze  the  star  when  4^  —  0.2723  is  very  small.     If  A  <  0.2723,  compute 

0.2723  sin  P 
r,  = 

We  shall  then  have — 

Local  mean  time  of  immersion,  T— A  +  t  +  ti  —  tj 

Local  mean  time  of  emersion,     T— A  +  t  +  ti  +  t, 
Position-angle  from  north  toward  east  at  immersion,  180^  -^  Q  -^  P 
Position-angle  from  north  toward  east  at  emersion,     180°  ^  Q  +  P 

In  predicting  the  occultations  for  a  given  place,  the  first  operation  will  be  to  go  over  the  list 
of  occultations  in  the  Ephemeris,  and  select  those  which  may  be  visible.  The  condition^  of 
possible  visibility  are :  — 

1.  The  limiting  parallels  in  the  last  columns  must  include  the  latitude  of  the  place. 

2.  The  quantity  H—  >l,  taken  without  regard  to  sign,  must  be  less  than  the  semi-diurnal  arc 
of  the  star  by  at  least  one  hour.  On  very  rare  occasions  an  emersion  might  be  seen  in  the  east 
horizon,  or  an  immersion  in  the  west,  when  this  difierence  is  a  few  minutes  less  than  an  hour. 

3.  The  sun  must  not  be  much  more  than  an  hour  above  the  horizon  at  the  local  mean  time 
T  —  >l,  unless  the  star  is  bright  enough  to  be  seen  in  the  day  time. 

The  most  convenient  course  will  be  to  write  the  value  of  —  A  on  the  bottom  of  a  sheet  of 
paper,  and,  passing  through  the  list  of  occultations,  pause  over  each  one  for  which  condition 
(1)  is  fulfilled,  and  examine  whether  conditions  (2)  and  (3)  are  fulfilled.  If  either  fails,  the  com- 
puter passes  on.  Very  often  it  will  require  some  examination  to  find  whether  H  —  A  or  T  —  A 
falls  within  the  limits :  in  these  cases,  the  computer  may  mark  the  occultation  for  trial  and  leave 
the  decision  for  the  subsequent  operations.  The  whole  list  can  be  gone  over  in  less  than  a  day, 
and  it  will  probably  be  found  that  about  one-tenth  of  the  occultations  are  marked  for  trial. 
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Phenomena  of  Planets  and  Satellites^  pages  450 — 481. — These  are,  for  the  most  part,  suffi- 
ciently explained  in  the  hody  of  the  work.  The  following  additional  explanations  are  added  for 
completeness. 

Disks  of  Mercury  and  Venus^  pages  450 — 451. — The  angle  ^,  needed  in  reducing  meridian- 
observations,  is  the  angle  which  the  arc  of  great  circle  from  the  plamet  to  the  sun  makes  with  the 
arc  from  the  planet  toward  the  west,  reckoned  in  the  direction  west,  north,  east,  south.  This 
position-angle  is  reckoned  from  0^  to  360^,  as  in  the  measurement  of  double  stars,  the  planet 
taking  the  place  of  the  central  star.     But  its  measure  is  90°  greater  than  that  of  a  double  star. 

We  may  also  regard  0  ^  expressing  the  angle  which  the  line  of  cusps  makes  with  the 
meridian,  the  positive  direction  of  the  meridian  being  toward  the  north,  and  the  positive  direc- 
tion of  the  line  of  cusps  that  in  which  a  person  following  this  line  would  have  the  centre  of  the 
planet  upon  his  right. 

Satellites  of  Jupiter ,  pages  453 — 475. — ^The  times  of  phenomena  are  explained  at  the  foot  of 
each  page ;  the  diagrams,  on  page  453. 

Phenomena^  pages  482  and  483. — The  conjunctions,  quadratures,  and  oppositions  of  the 
planets  with  respect  to  the  sun  give  the  hours  when  the  longitude  of  each  planet  differs  from 
that  of  the  sun  by  0°,  90**,  or  180**. 

The  conjunctions  of  the  moon  and  planets  with  each  other  are  given  in  right  ascension. 
The  degrees  and  minutes  to  the  right  show  the  difference  of  declination  at  the  moment  of  con- 
junction. 

Latitude  by  Observed  Altitude  of  Polaris, — Table  IV  replaces  the  Tables  A,  B,  C,  D,  given 
as  a  Supplement  to  the  volumes  of  the  Ephemeris  for  1874 — 1881,  and  is  intended  for  use  at  sea 
and  reconnaissance  on  land.  It  will  furnish  an  approximate  value  of  the  latitude,  the  probable 
error  of  which,  in  so  far  as  the  table  is  concerned,  will  be  a  few  tenths  of  a  minute  of  arc. 
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ON  THE  CONSTRUCTION  Oi^  THE  AMERICAN  EPHEMERIS 
AND  NAUTICAL  ALMANAC  FOR  1885. 

Thb  adopted  constants  of  precession,  nutntion,  and  aberration  are  those  of  Strove  and  Peters, 
namely: — 

Precession  »  50''.2411  +  0''.0002a68  i 

Nutation      =«    9".2231  +  C'.OOOOOU    / 

Aberration  =  20".4451 
\n  wliich  t  is  the  number  of  years  after  1800.0. 

The  obliquity  of  the  ecliptic  is  that  of  HARSEys  Tables  du  Soleil,  which  is  0''J32  greater  tlinn  that 
of  Peters,  given  in  the  issues  of  this  Ephemeris  preceding;  that  for  1882.  A  comparison  of  Hansen's 
mean  obliquity  with  that  of  Peters  and  of  Le  Vbrrier  at  different  epochs  is  given  in  the  following 
table:— 


Epoch. 

Hansen. 

Peters. 

Le  Verrier. 

H.— P. 

H.— L. 

1750 
1800 
1850 
1900 

23    28    18.19 
23    27    54.80 
23    27    31.42 
23    27      8.02 

17^44 
54.22 

30.99 
7.76 

19.42 

55.63 

31.83 

8.03 

+  075 
+  0.58 
+  0.43 
+  0.26 

— 1!23 

—  0.83 

—  0.41 

—  0.01 

The  formulae  for  reducing  the  places  of  the  fixed  stars,  page  280,  correspond  to  the  Star'T<d)k8 
of  the  American  Ephemeris^  Washuigton,  1869. 

The  mean  right  ascensions  of  stars  have  been  reduced  to  Newcobib's  fundamental  standard,  in 
the  catalogue  attached  to  the  WaMngUm  OhservaJtums  far  1870,  Ap|)endix  II,  with  the  following 
exceptions:  The  right  ascensions  of  the  48  circtim polar  stars  north  of  60°  north  declination  are 
from  Dr.  Gould's  Standard  Places  of  Fundamental  Stars,  second  edition,  United  States  Coa^^t  Survey 
Office,  1866.  Of  the  twelve  stars  south  of  50°  south  declination,  the  positions  of  ^Hydri,  aTriangiili 
Australis,  and  a  Octantis,  have  been  corrected  from  data  furnished  by  Dr.  Gouui ;  while  the  remaining 
nine  are,  as  before,  from  the  British  ^auHcal  Mnanae  for  1848. 

The  right  ascensions  of  additional  stars  in  the  general  list,  for  which  no  apparent  placex  are  given 
in  the  subsequent  section,  have  been  taken  partly  from  the  Catalogue  of  1098  Standard  Clock  and 
Zodiacal  Stars,  forming  Part  IV  of  Vol.  I  of  Jhtronomical  Papers  Prepared  for  the  Use  of  the  American 
Ephemeris  and  Nautical  Almanac,  Washington,  1881 ;  and  partly  from  the  catalogue  of  the  Ast  onomische 
Gesellschafl  of  1878.  A  few  have  been  derived  from  recent  catalogues  without  a  rigorous  reduction 
for  equinox. 

The  mean  declinations  of  stars  are  taken  from  Boss's  paper  in  the  Report  of  the  Northern  Boundary 
Commission,  Washington,  1879,  for  all  star.'i  found  therein.  The  declinations  of  all  the  other  stara 
have  been  reduced  to  the  same  standard,  except  those  of  the  additional  ones  above,  which  have  been 
taken  partly  from  the  Astronomische  Gesellschafl  list,  and  partly  from  places  in  recent  catalogues. 
To  the  apimrent  places  of  Sirius  and  Procyon  have  been  applied  the  {leriodic  corrections  resulting 
from  AuwERs's  investigations. 

The  values  of  these  corrections  are :  — 


Year.  Sirius. 

1885.0  A  a  =  —  0.001         A  (J  = 

1886.0         Aa=»  +  0.0I9        Arf  = 
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Procyon. 


1.33 
1.25 


A  a  =s  —  0.006 
A  a  =  +  0.005 


A  J  =  +  1.05 
A  (5  =  +  1.05 
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The  mean  places  of  the  stars  are  all  identical  with  those  found  in  Vol.  1,  Part  IV  of  Mnmomictd 
Papers  Prepartd  for  the  Use  of  the  American  Ephemeria  and  Nautical  Mmanac,  Washington,  1881. 

The  ephemeris  of  the  sun  is  constructed  from  HAifSEif  and  Oldfsen's  TcMes  du  S(Mlj  Copenhagen, 
1853,  except  that  Struye's  aberration  has  been  used.  This  is  equivalent  to  adding  (KM9  to  the  true 
longitudes,  but  it  does  not  affect  the  Tight  ascensions  and  declinations.  The  sun's  rectangular  equatorial 
co-ordinates  have  been  computed  from  the  longitudes  and  latitudes  by  the  following  formule:  — 

X  =s  R  cos  X 

y  »  i2  sin  Xcwu  —  ld^  R  p 
Z  a=  i2  sin  A  sin  (^  -|-  44.5  R  p 
The  reductions  to  mean  equinox,  1885.0,  are  computed  by  the  formulee, 
A-y  =  -frsec«AA 

aF=:  —  XcostfAA-|-     Aw—   9.4T/isin(0  +  187^ ) 
AZ'  =  —  Xsin«AA-.rA«  +  21.7  t  i2  sin  (  ©  -j-  187°  ) 
Wherein — 
A  &  /3    are  the  longitude  and  latitude  of  the  sun  referred  to  the  equinox  and  ecliptic  of  the  dale; 
u,    the  obliquity  of  the  ecliptic; 
A  X ,    the  reduction  of  longitude  for  precession  and  nutation  from  January  0; 
A  u,    the  reduction  of  the  mean  to  the  apparent  obliquity; 
r,    the  fraction  of  the  year  since  Januaiy  0. 
Hie  numerical  coefficients  are  in  units  of  the  seventh  place  of  decimals.    The  correction  for  latitude 
has  been  taken  from  Goetze's  paper  in  the  Astronomical  Journal^  Vol.  II,  page  71. 

The  mean  equatorial  horizontal  parallax  of  the  sun,  adopted  from  Professor  Newcomb's  hwtstiga- 
Hon  of  the  Disianee  of  the  Sun  and  the  Elementa  iMdi  depend  on  if,*  is  8'^848.  The  adopted  semi- 
diameter  of  the  sun  at  the  earth's  mean  distance  is  16^  S''.  In  the  computations  pertaining  to 
eclipses,  Ressel's  semidiameter,  15^  59^^788  has  been  used. 

The  right  ascension,  declination,  and  parallax  of  the  moon  are  derived  from  Hansen's  Tables  de  la 
Lanty  London,  1857,  the  mean  longitude  being  corrected  in  accordance  with  Newcomb's  Researches  on 
ihe  Motion  of  the  Moon^  Part  I,  page  268,f  and  a  corrected  table  being  substituted  for  Table  XXXIV. 
The  semidiameter  of  the  moon  is  computed  from  the  moon's  horizontal  parallax  by  the  formula, 

5=  0.272274  7r-Ha".5 
The  constant  2''.5  is  omitted  in  the  computation  of  eclipses  and  oeetrkstions,  as  due  entirely  to  tele- 
scopic and  ocular  irradiation. 

The  ephemeris  of  Mercury  is  derived  from  Professor  Winlock's  Tables  of  Mercury^  Washington, 
1864.  They  are  based  on  the  older  theory  of  Le  Verrieb,  published  in  the  Additions  to  the 
Connaissaince  des  Temps  for  1848. 
The  ephemeris  of  Venus  is  derived  from  Mr.  G.  W.  Hill's  TcMe8  of  Vefms^  Washington,  1872. 
The  ephemeris  of  Mars  is  derived  from  manuscript  tables  constructed  from  Lindenau's  Tables. 
Mr.  Hugh  Breen's  results,  contained  in  his  paper  On  the  Corrections  of  Lindenau's  ElemenU  of 
Mars,  published  in  the  Memoirs  of  the  Rojfal  Astrmomieal  Society,  Vol.  XX,  have  also  been  discussed 
and  appUed;  and  Le  Verrier's  secular  variations  of  the  elements  are  likewise  adopted.  The  fol- 
lowing are  the  corresponding  corrected  elements  and  annual  variations  for  Washington,  1855.0: — 


L 

=  320  13  33.87    + 

689101.1527    i 

w 

=  333  23  17.84    + 

65.9990    i 

Q 

=    48  25  55.29    + 

27.6997    t 

i 

=      1  51    2.20    — 

0.02141  i 

e 
n 

=        19238".75    + 
=      689050^.8927 

0.18549  i 

a 

=  1.5236915 

The  ephemeris  of  Jupiter  is  derived  from  manuscript  tables  constructed  from  Bouvarp's  Tables, 
with  such  changes  as  were  required  to  make  them  correspond  more  nearly  to  the  formute. 

The  ephemeris  of  Saturn  id  derived  from  a  provisional  theory  constructed  by  Mr.  George  W. 
Hill,  and  still  unpublished. 

The  ephemerides  of  Uranqs  and  Neptune  are  derived  from  P>*ofessor  Newcomb's  Tables,  pub- 
lished by  the  Smithsbnian  Institution. 

*  Astronomical  Observations  made  at  the  U.  S.  Naval  Observatory^  Washington,  IH65,  Appendix  II. 
t  Astronomical  Observations  made  at  the  U.  S.  Naval  Observatory^  Washington,  1875,  Appendix  II. 
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Semidlameter. 

Mercury 
Venus 

8.546  ±  0.086 

Mars  (polar) 
Jupiter  (polar) 
Saturn  (polar) 
Uranus 

2.842  ±  0.a57 
18.78    ±  0.067 
8.77    -t  0.039 
1.68    -t  0.3 

Neptune 

Jupiter  (equatorial) 

Saturn  (equatorial) 

liM 

20.00 
9.38 
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The  semidiameters  of  the  planets  are  computed  from  the  following  values:  — 

Log  Dist.  Authority. 

0.00  Le  Verrieb,  Hieory  of  Mercury, 

0.00  \ 

0.25  J        Peirce,  from  the  Washington  Obser- 

0.70  \  rations  of  1845  and  1846,  made 

0.95  i  with  the  Mural  Circle. 

1.30  / 

1.48 

0.70 

0.95 

The  elements  of  eclipses  of  the  sun  and  occultations  of  stars  by  the  moon  are  adapted  to  Bessel's 

method,  using  the  special  forms  in  Chauyehet's  Spherical  and  Practical  Jhtrommy.    The  adopted 

semidiameters  are: — 

// 
Bemidiameter  of  the  sun  at  distance  unity.    •    .    .    959.788 

Ratio  of  radius  of  moon  to  radius  of  earth     .    •    .        0.27227 

The  eclipses  of  Jupiter's  satellites  are  computed  from  Tonn's  Cov^muaJtion  of  Damoiseau's  TahUs^ 

Washington,  1876.    The  occultations,  transits,  etc.,  are  computed  from  Woolbouse's  Tables,  British 

Mmtical  Mmamac  for  1835,  Table  II  of  each  satellite  having  been  adapted  to  Damoiseau's  Tables. 

The  elongations  and  conjunctions  of  the  satellites  of  Saturn  are  computed  from  manuscript  tables 

by  Professor  Newcomb. 

The  apparent  elements  of  the  rings  of  Saturn  are  computed  from  Bessel's  data,  except  those  for 

the  dusky  ring. 

The  elongations  of  the  satellites  of  Uranus,  and  of  the  satellite  of  Neptune  are  pre{>ared  from  the 

data  of  Professor  Newcomb's  Vraxwrn  amd  Neptunian  Systems^  Washington,  1875. 

In  compiling  the  positions  of  observatories,  the  latest  available  data  have  been  used.    The  positions 

have  been  furnished,  in  many  instances,  through  the  courtesy  of  the  directors  of  the  Observatories, 

in  response  to  a  circular  issued  by  the  Superintendent  of  the  American  Ephemeris. 

The  reduction  to  geocentric  latitude,  and  the  logarithm  of  the  radius  of  the  earth  are  derived  from 

Bessel's  elements  of  the  terrestrial  spheroid,  as  adapted  in  Table  lU  of  Chauvebet's  Spherical  and 

Practical  Mronomy^  Vol.  II: — 

log  e  =»  8.9122052 

^/  —  ^  =  —  ir  30'^a5  sin  2  ^  +  1".16  sin  4  <p 

log  p  =»  9.9992747  +  0.0007271  cos  2  ^  —0.0000018  cos  4  ^ 

Table  IV,  for  finding  the  latitude  from  an  observed  altitude  of  Polaris,  is  constructed  for — 

( 1  )  An  altitude  of  Polaris  equal  to  45^ 

( 2)  A  declination  of  Polaris  equal  to  -f  88^  41'  50'^ 

The  directions  for  using  the  table  are  adapted  to  a  right  ascension  of  Polaris  equal  to  1^  17n>J2. 

Somewhat  greater  accuracy  may  be  insured  by  substituting  the  right  ascension  of  Polaris  at  the  date 

of  observation,  from  pages  302—313  of  this  volume. 

The  principal  computations  of  the  Ephemeris  have  been  distributed  in  the  following  manner: — 
The  sun  has  been  computed  by  Mr.  Eastwood;  the  moon's  longitude,  latitude,  semidlameter  and 
horizontal  parallax,  by  Professor  Keith;  right  ascension  and  declination,  by  Professor  Var  Vleck; 
culminations,  by  Professor  Rubkle;  lunar  distances,  by  Mr.  W.  B.  Oliver;  Mercury  and  Venus,  by 
Mr.  E.  p.  AusTiir;  Mars,  Jupiter,  Saturn,  and  Uranus,  by  Mr.  Roberdeau  Buchahan;  Jupiter's  satel- 
lites, by  Mr.  W.  F.  McK.  Rittee;  Neptune,  by  Mr.  Wiessiier.  The  fixed  stars  have  been  prejiared 
by  Mr.  Wiessner  and  Mr.  Meier;  the  general  constants  for  theur  reduction,  by  Mr.  Wiessner;  the 
occultations,  by  Mr.  Downes  assisted  by  Mr.  Wiessnee;  and  the  eclipses  have  been  computed  and  the 
charts  projected  by  Mr.  Buchanan. 
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TABLE  I. 


CORRECTION  REQUIRED,  ON  ACCOUNT  OF  SECOND  DIFFERENCES  OF  THE  MOON'S 

MOTION,  IN  FINDING  THE  GREENWICH  TIME  CORRESPONDING 

TO  A  CORRECTED  LUNAR  DISTANCE. 

Approximate 
IntervaL 

Difference  of  the  Proportional  Logarithms  in  the  Ephemeris. 
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TABLE  II.— SIDEREAL  INTO  MEAN  SOLAR  TIME. 


TO  BE  SUBTKACTED  FROM  A  SIDEKEAL  TIME  INTERVAL. 


Side- 
real. 


0 
1 
2 
3 
4 

5 
6 

7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 

18 
19 

20 
21 
22 
23 
24 

25 
20 
27 

28 
29 

30 
31 
32 
33 
34 

35 
36 
37 
38 
39 

40 
41 
42 
43 
44 

45 
46 
47 

48 
49 

50 
51 
52 
53 
54 

55 
56 
57 

58 
59 


O*" 


Ih. 


3^ 


For 
Seoooda. 


0.000 
0.164 
0.328 
0.491 
0.655 

o!819 
0.983 
1.147 
1.311 
1.474 

1.638 
1.802 
1.966 
2.130 
2.294 

2.457 
2.621 
2.785 
2.949 
3.113 

3.277 
3.440 
3.604 
3.708 
3.932 

4.096 
4.259 
4.423 
4.587 
4.751 

4.915 
5.079 
5.242 
5.406 
5.570 

6.734 

5.898 
6.062 
6.225 
6.389 

6.553 
6.717 
6.881 
7.045 
7.208 

7.372 
7.536 

7.700 
7.864 
8.027 

8.191 
8..355 
8.519 

8.683 

8f847 

9.010 
9.174 
9.:«8 
9.502 
9.666 


0  9.830 

0  9.993 

0  10.157 

0  10.321 

0  10.485 

0  10.649 

0  10.813 

0  10.976 

0  11.140 

0  11.304 

0  11.468 

0  11.632 

0  11.795 

0  11.959 

0  12.123 

0  12.287 

0  12.451 

0  12.615 

0  12.778 

0  12.942 

0  13.106 

0  13.270 

0  13.434 

0  13.598 

0  13.761 

0  13.925 

0  14.089 

0  14.253 

0  14.417 

0  14.581 

0  14.744 

0  14.908 

0  15.072 

0  15.236 

0  15.400 

0  15.563 

0  15.727 

0  15.891 

0  16.055 

0  16.219 

0  16.383 

0  16.546 

0  16.710 

0  16.874 

0  17.038 

0  17.202 

0  17.366 

0  17.529 

0  17.693 

0  17.857 

0  18.021 

0  18.185 

0  18.349 

0  18.512 

0  18.676 


18.840 
19.004 
19.168 

I9.:m 


0  19.495 


m  • 
0  19.659 
0  19.823 
0  19.987 
0  20.151 
0  20.314 

0  20.478 
0  20.642 
0  20.806 
0  20.970 
0  21.134 

0  21.297 
0  21.461 
0  21.625 
0  21.789 
0  21.953 

0  22.117 
0  22.280 
0  22.444 
0  22.608 
0  22.772 

0  22.936 
0  23.099 
0  23.263 
0  23.427 
0  23.591 

0  23.755 
0  23.919 
0  24.082 
0  24.246 
0  24.410 

0  24.574 
0  24.738 
0  24.902 
0  25.065 
0  25.229 

0  25.393 
0  25.557 
0  25.721 
0  25.885 
0  26.048 

0  26.212 
0  26.376 
0  26.540 
0  26.704 
0  26.867 

0  27.031 
0  27.195 
0  27.359 
0  27.523 
0  27.687 

0  27.a')0 
0  28.014 
0  28.178 
0  2H.:i42 
0  28.506 

0  28.670 
0  28.8:J3 
0  28.997 
0  29.161 
0  29.:«5 


0  29.489 
0  29.653 
0  29.816 
0  29.980 
0  30.144 

0  30.308 
0  30.472 
0  30.6:^ 
0  30.799 
0  30.963 

0  31.127 
0  31.291 
0  31.455 
0  31.618 
0  31.782 

0  31.946 
0  32.110 
0  32.274 
0  32.438 
0  32.601 

0  32.765 
0  32.929 
0  33.093 
0  33.257 
0  33.420 

0  33.584 
0  33.748 
0  33.912 
0  34.076 
0  34.240 

0  34.403 
0  34.567 
0  34.731 
0  34.895 
0  35.059 

0  35.223 
0  35.386 
0  35.550 
O  35.714 

0  35.878 

0  36.042 
0  36.206 
0  36.369 
0  36.533 
0  36.697 

0  36.861 
0  37.025 
0  37.188 
0  37.352 
0  37.516 

0  37.680 
0  37.844 
0  38.008 
0  .38.171 
0  38.335 

0  38.499 
0  38.663 

0  38.827 
0  38.991 
0  39.154 


m  • 
0  39.318 
0  39.482 
0  39.646 
0  39.810 
0  39.974 

0  40.137 
0  40.301 
0  40.465 
0  40.629 
0  40.793 

0  40.956 
0  41.120 
0  41.284 
0  41.448 
0  41.612 

0  41.776 
0  41.939 
0  42.103 
0  42.267 
0  42.431 

0  42.595 
0  42.759 
0  42.922 
0  43.086 
0  43.250 

0  43.414 
0  43.578 
0  43.742 
0  43.905 
0  44.069 

0  44.233 
0  44.397 
0  44.561 
0  44.724 

0  44.888 

0  45.052 
0  45.216 
0  45.380 
0  45.544 
0  45.707 

0  45.871 
0  46.035 
0  46.199 
0  46.363 
0  46.527 

0  46.690 
0  46.854 
0  47.018 
0  47.182 
0  47.346 

0  47.,510 
0  47.673 
0  47.837 
0  48.001 
0  48.165 

0  48.329 

0  48.492 

0  48.656 

0  48.820 

0  48.984 


m  • 
0  49.148 
0  49.312 
0  49.475 
0  49.639 
0  49.803 

0  49.967 
0  50.131 
0  50.295 
0  50.458 
0  50.622 

0  50.786 
0  50.950 
0  51.114 
0  51.278 
0  51.441 

0  51.605 
0  51.769 
0  51.933 
0  52.097 
0  52.260 

0  52.424 
0  52.588 
0  52.752 
0  52.916 
0  53.080 

0  53.243 
0  53.407 
0  53.571 
0  53.735 
0  53.899 

0  54.06a 
0  54.226 
0  54.390 
0  54.554 
0  54  718 

0  54.882 
0  55.046 
0  55.209 
0  55.373 
0  55.537 

0  55.701 
0  55.865 
0  56.028 
0  56.192 
0  56.356 

0  56.520 
0  56.684 
0  56.848 
0  57.011 
0  57.175 

0  57.339 
0  57.503 
0  57.667 
0  57.831 
0  57.994 

0  58.158 
0  58.322 
0  58.486 
0  58.650 
0  58.814 


m  8 
0  58.977 
0  59.141 
0  59.305 
0  59.469 
0  59.633 


59.796 

59.960 

0.124 

0.288 

0.452 


1  0.616 

1  0.779 

1  0.943 

1  1.107 

1  1.271 


1.435 
1.599 
1.762 
1.926 
2.090 

2.254 
2.418 
2.582 
2.745 
2.909 

3.073 
3.237 
3.401 
3.564 
3.728 

3.892 
4.056 
4.220 
4.384 
4.547 

4.711 
4.875 
5.039 
5.203 
5.367 


1    5.530 
1    5.694 


5.858 
6.022 
6.186 

6.350 
6.513 
6.677 
6.841 
7.005 

7.169 
7.332 
7.496 
7.660 
7.824 

7.988 
8.152 
8.315 
8.479 
8.643 


8.807 
8.971 
9.135 
9.298 
9.46^ 

9.626 

9.790 

9.954 

10.118 

10.281 

10.445 
10.609 
10.773 
10.937 
11.100 

1  11.264 
1  11.428 
1  11.592 
1  11.756 
1  11.920 

1  12.083 
1  12.247 
1  12.411 
1  12.575 
1  12.739 

1  12.903 
1  13.066 
1  13.230 
1  13.394 
1  13.558 

1  13.722 
1  13.886 
1  14.049 
1  14.213 
1  14.377 

1  14.541 
1  14.705 
1  14.868 
1  15.032 
1  15.196 

1  15.360 
1  15.524 
1  15.688 
1  15.851 
1  16.015 


16.179 
16.:)43 
16.507 
16.671 
16.834 

16.998 
17.162 
17.326 
17.490 
17.654 

17.817 
17.981 
18.145 
18.309 
18.473 


s 
0 
1 
2 
3 
4 

5 
6 

7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 

18 
19 

20 
21 
22 
23 
24 

25 
26 
27 

28 
29 

30 
31 
32 
33 
34 

35 

36 
37 
38 
39 

40 
41 
42 
43 
44 

45 
46 
47 

48 
49 

50 
51 
52 
53 
54 

55 
56 
57 
58 
59 


0.000 
0.003 
0.005 
0.008 
0.011 

0.014 
0.016 
0.019 
0.022 
0.025 

0.027 
0.030 
0.033 
0.035 
0.038 

0.041 
0.044 
0.046 
0.049 
0.052 

0.055 
0.057 
0.060 
0.063 
0.066 

0.068 
0.071 
0.074 
0.076 
0.079 

0.082 
0.085 
0.087 
0.090 
0.093 

0.096 
0.098 
0.101 
0.104 
0.106 

0.109 
0.112 
0.115 
0.117 
0.120 

0.123 
0.126 
0.128 
0.131 
0.134 

0.137 
0.139 
0.142 
0.145 
0.147 

0.150 
0.153 
0.156 
0.158 
0.101 


Sido- 
rual. 


0^ 


,b. 


5h. 


7b. 


FOT 

SeconilB. 
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TABLE  IL— SIDEREAL  INTO  MEAN  SOLAE  TIME. 


TO  BE  SUBTRACTED  FROM  A  SIDEREAL  TIME  INTERVAL. 


Sido- 
rooL 


0 
1 
2 
3 
4 

5 
6 

7 
8 
9 

10 
11 
12 
13 
14 

15 
IG 
17 

18 
19 

20 
21 
22 
23 
24 

25 
26 
27 
28 
29 

30 
31 
32 
33 
34 

35 
36 
37 
38 
39 

40 
41 
42 
43 
44 

45 
46 
47 

48 
49 

50 
51 
52 
53 
54 

55 
56 
57 

58 
59 


1  18.636 
1  18.800 
1  18.964 
1  19.128 
1  19.292 

1  19.456 
1  19.619 
1  19.783 
1  19.947 
1  20.111 

1  20.275 
1  20.439 
1  20.602 
1  20.766 
1  20.930 

1  21.094 
1  21.258 
1  21.422 
1  21.585 
1  21.749 

1  21.913 
1  22.077 
1  22.241 
1  22.404 
1  22.568 

1  22.732 
1  22.896 
1  23.060 
1  23.224 
1  23.387 

1  23.551 
1  23.715 
1  23.879 
1  24.043 
1  24.207 

1  24.370 
1  24.534 
1  24.698 
1  24.862 
1  25.026 

1  25.190 
1  25.353 
1  25.517 
1  25.681 
1  25.845 


26.009 
26.172 
26.336 
26.C00 
26.664 

26.828 
26.992 
27.155 
27.319 
27.483 

1  27.647 
1  27.811 
1  27.975 
1  28.138 
1  28.302 


Side- 
real. 


8"- 


gh. 


m  • 
128.466 
1  28.630 
1  28.794 
1  28.958 
1  29.121 

1  29.285 
1  29.449 
1  29.613 
1  29.777 
1  29.940 

1  30.104 
1  30.268 
1  30.432 
1  30.596 
1  30.760 

1  30.923 
1  31.087 
1  31.251 


31.415 
31.579 

31.743 
31.906 
32.070 
32.234 
32.398 

32.562 
32.726 
32.889 
33.053 
33.217 


1  33.381 
1  33.545 
1  33.708 
1  33.872 
1  34.036 

1  34.200 
1  34.-364 
1  34.528 
1  34.691 
1  34.855 

1  35.019 
1  35.183 
1  35.347 
1  35.511 
1  35.674 

1  35.838 
1  36.002 
1  36.166 
1  36.330 
1  36.493 

1  36.657 
1  36.821 
1  36.985 
1  37.149 
1  37.313 

1  37.476 
1  37.640 
1  37.804 
1  37.968 
1  3ai32 


10^ 


m  8 
1  38.296 
1  38.459 
1  38.623 
1  38.787 
1  38.951 

1  39.115 
1  39.279 
1  39.442 
1  39.606 
1  39.770 

1  39.934 
1  40.098 
1  40.261 
1  40.425 
1  40.589 

1  40.753 
1  40.917 
1  41.081 
1  41.244 
1  4L408 

1  41.572 
1  41.736 
1  41.900 
1  42.064 
1  42.227 

1  42.391 
1  42.555 
1  42.719 
1  42.883 
1  43.047 

1  43.210 
1  43.374 
1  43.538 
1  43.702 
1  43.866 

1  44.029 
1  44.193 
1  44.357 
1  44.521 
1  44.685 

1  44.849 

1  45.012 

1  45.176 

1  45.340 

1  45.504 

1  45.668 
1  45.832 
1  45.995 
1  46.159 
1  46.323 


46.487 
46.651 
46.815 
46.978 
47.142 


1  47.306 
1  47.470 
1  47.634 
1  47.797 
1  47.961 


10^ 


ih.  . 


IJh. 


m  8 
1  48.125 
1  48.289 
1  48.453 
1  48.617 
1  48.780 

1  48.944 
1  49.108 
1  49.272 
1  49.436 
1  49.600 

1  49.763 
1  49.927 
1  50.091 
1  50.255 
1  50.419 

1  50.583 
1  50.746 
1  50.910 
1  51.074 
1  51.238 


51.402 
51.565 
51.729 
51.893 
52.057 


1  52.221 
1  52.385 
1  52.548 
1  52.712 
1  52.876 

1  53.040 
1  53.204 
1  53.368 
1  53.531 
1  53.695 

1  53.859 
1  54.023 
1  54.187 
1  54.351 
1  54.514 

1  54.678 
1  54.842 
1  55.006 
1  55.170 
1  55.333 

1  55.497 
1  55.661 
1  55.825 
1  55.989 
1  56.153 

1  56.316 


56.480 
56.644 
56.808 
56.972 


1  57.136 
1  57.299 
1  57.463 
1  57.627 
1  57.791 


11^ 


12^- 


57.955 
58.119 
58.282 
58.446 
58.610 


1  58.774 
1  58.938 
1  59.101 
1  59.265 
1  59.429 

1  59.593 
1  59.757 

1  59.921 

2  0.084 
2    0.248 

0.412 
0.576 
0.740 
0.904 
1.067 

1.231 
1.395 
1.559 
1.723 
2    1.887 

2  2.050 

2  2.214 

2  2.378 

2  2.542 

2  2.706 

2  2.869 

2  3.033 

2  3.197 

2  3.361 

2  3.525 

2  3.689 

2  3.852 

2  4.016 

2  4.180 

2  4.344 

2  4.508 

2  4.672 

2  4.835 

2  4.999 

2  5.163 

2  5.327 

2  5.491 

2  5.655 

2  5.818 

2  5.982 

2  6.146 

2  6.310 

2  6.474 

2  6.637 

2  6.801 

2  6.965 

2  7.129 

2  7.293 

2  7.457 

2  7.620 


IS'^ 


•   14^ 


12^ 


2  7.784 

2  7.948 

2  8.112 

2  8.276 

2  8.440 

2  8.603 

2  8.767 

2  8.931 

2  9.095 

2  9.259 

2  9.423 
2  9.586 
2  9.750 
2  9.914 
2  10.078 

2  10.242 
2  10.405 
2  10.569 
2  10.733 
2  10.897 

2  11.061 
2  11.225 
2  n.388 
2  11.552 
2  11.716 

2  11.880 
2  12.044 
2  12.208 
2  12.371 
2  12.535 

2  12.699 
2  12.863 
2  13.027 
2  13.191 
2  13.354 

2  13.518 
2  13.682 
2  13.846 
2  14.010 
2  14.173 

2  14.337 
2  14.C01 
2  14.665 
2  14.829 
2  14.993 

2  15.156 
2  15.320 
2  15.484 
2  15.648 
2  15.812 

2  15.976 
2  16.139 
2  16.303 
2  16.467 
2  16.631 

2  16.795 

2  16.959 

2  17.122 

2  17.286 

2  17.450 


13^ 


2  17.614 
2  17.778 
2  17.941 
2  18.105 
2  18.269 

2  18.433 
2  18.597 
2  18.761 
2  18.924 
2  19.088 

2  19.252 
2  19.416 
2  19.580 
2  19.744 
2  19.907 

2  20.071 
2  20.235 
2  20.399 
2  20.563 
2  20.727 

2  20.890 
2  21.054 
2  21.218 
2  21.382 
2  21.546 

2  21.709 
2  21.873 
2  22.037 
2  22.201 
2  22.365 

2  22.529 


2  22.856 
2  23.020 
2  23.184 

2  23.348 
2  23.512 
2  23.675 
2  23.839 
2  24.003 

2  24.167 
2  24.331 
2  24.495 
2  24.658 
2  24.822 

2  24.986 
2  25.150 
2  25.314 
2  25.477 
2  25.641 

2  25.805 
2  25.969 
2  26.133 
2  26.297 
2  26.460 

2  26.624 
2  26.788 
2  26.952 
2  27.116 
2  27.280 


15^ 


14b. 


2  27.443 
2  27.607 
2  27.771 
2  27.935 
2  28.099 

2  28.263 
2  28.426 
2  28.590 
2  28.754 
2  28.918 

2  29.082 
2  29.245 
2  29.409 
2  29.573 
2  29.737 

2  29.901 
2  30.065 
2  30.228 
2  30.392 
2  30.556 

2  30.720 
2  30.884 
2  31.048 
2  31.211 
2  31.375 

2  31.539 
2  31.703 
2  31.867 
2  32.031 
2  32.194 

2  32.358 
2  32.522 
2  32.686 
2  32.850 
2  33.013 

2  33.177 
2  33.341 
2  33.505 
2  33.669 
2  33.833 

2  33.996 
2  34.160 
2  34.324 
2  34.488 
2  34.652 

2  34.816 
2  34.979 
2  35.143 
2  35.307 
2  35.471 

2  35.635 
2  35.798 
2  35.962 
2  36.126 
2  36.290 

2  36.454 
2  36.618 
2  36.781 
2  36.945 
2  37.109 


For 
Seconds. 


15" 


8 

0 

1 

2 
3 
4 

5 
6 

7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 

3.8 
19 

20 
21 
22 
23 
24 

25 
26 
27 
28 
29 

30 
31 
32 
33 
34 

35 
36 
37 
38 
39 

40 
41 
42 
43 
44 

45 

46 
47 
48 
49 

50 
51 
52 
53 
54 

55 
56 
57 

58 
59 


0.000 
0.003 
0.005 
0.008 
0.011 

0.014 
0.016 
0.019 
0.022 
0.025 

0.027 
0.030 
0.033 
0.035 
0.038 

0.041 
0.044 
0.046 
0.049 
0.052 

0.055 
0.057 
0.060 
0.063 
0.066 

0.068 
0.071 
0.074 
0.076 
0.079 

0.062 
0.085 
0.087 
0.090 
0.093 

0.096 
0.098 
0.101 
0.104 
0.106 

0.109 
0.112 
0.115 
0.117 
0.120 

0.123 
0.126 
0.128 
0.131 
0.134 

0.137 
0.139 
0.142 
0.145 
0.147 

0.150 
0.153 
0.156 
0.158 
0.161 


For 
Seconds. 


EPH  85—33—7 


TABLE  IL— SIDEREAL  INTO  MEAN  SOLAR  TIME. 


TO  BE  SUBTRACTED  FROM  A  SIDEREAL  TIME  INTERVAL. 


Side- 
reaL 


16^ 


17^ 


W 


19^ 


.20^ 


2P 


22*^ 


23' 


ail. 


Tor 
Seconds. 


0 
1 
2 
3 
4 

5 
6 
7 

8 
9 

10 
11 
12 
13 
14 

15 
16 
17 

18 
19 

20 
21 
22 
23 
24 

25 
26 
27 

28 
29 

30 
31 
32 
33 
34 

35 
36 
37 
38 
39 

40 
41 
42 
43 
44 

45 
46 
47 
48 
49 

50 
51 
52 
53 
54 

55 
C6 
57 

58 
59 


m  8 
2  37.273 
2  37.437 
2  37.601 
2  37.764 
2  37.928 


38.092 
38.256 
38.420 
38.584 
38.747 


2  38.911 
2  39.075 
2  39.239 
2  39.403 
2  39.566 

2  39.730 
2  39.894 
2  40.058 
2  40.222 
2  40.386 


40.549 
40.713 
40.877 
41.041 
41.205 


2  41.369 
2  41.532 
2  41.696 
2  41.860 
2  42.024 

2  42.188 
2  42.352 
2  42.515 
2  42.679 
2  42.843 

2  43.007 
2  43.171 
2  43.334 
2  43.496 
2  43.662 

2  43.826 
2  43.990 
2  44.154 
2  44.317 
2  44.481 

2  44.645 

2  44.809 

2  44.973 

2  45.137 

2  45.300 

2  45.464 
2  45.628 
2  45.792 
2  45.956 
2  46.120 

2  46.283 
2  46.447 
2  46.611 
2  46.776 
2  46.939 


2  47.102 
2  47.266 
2  47.430 
2  47.594 
2  47.758 

2  47.922 
2  48.085 
2  48.249 
2  48.413 
2  48.577 

2  48.741 
2  48.905 
2  49.068 
4i  49.232 
2  49.396 

2  49.560 
2  49.724 
2  49.888 
2  50.051 
2  50.215 

2  50.379 
2  50.543 

2  zo,7(rr 

2  50.870 
2  51.034 

2  51.198 
2  51.362 
2  51.526 
2  51.690 
2  51.853 

2  52.017 
2  52.181 
2  52.345 
2  52.509 
2  52.673 

2  52.836 
2  53.000 
2  53.164 
2  53.328 
2  53.492 

2  53.656 
2  53.819 
2  53.983 
2  54.147 
2  54.311 

2  54.475 
2  54.638 
2  54.802 
2  54.966 
2  55.130 

2  55.294 
2  .'V5.458 
2  55.621 
2  55.785 
2  55.949 


56.113 

56.277 
C6.441 
56.604 
56.768 


m  • 
2  56.932 
2  57.096 
2  57.260 
2  57.424 
2  57.587 

2  57.751 
2  57.915 
2  58.079 
2  58.243 
2  58.406 

2  58.570 
2  58.734 
2  58.898 
2  59.062 
2  59.226 

2  59.389 
2  59.553 
2  59.717 

2  59.881 

3  0.045 


3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3  1.847 

3  2.011 

3  2.174 

3  2.338 

3  2.502 


0.209 
0.372 
0.536 
0.700 
0.864 

1.028 
1.192 
L355 
L519 
1.683 


3  2.666 

3  2.830 

3  2.994 

3  3.157 

3  3.321 


3.485 
3.649 
3.813 
3.977 
4.140 


3  4.304 

3  4.468 

3  4.632 

3  4.796 

3  4.960 


5.123 
5.287 
5.451 
5.615 
5.779 

5.942 
6.106 
6.270 
6.434 

6.598 


m  • 

3  6.762 

3  6.925 

3  7.069 

3  7.253 

3  7.417 

3  7.581 

3  7.745 

3  7.908 

3  8.072 

3  8.236 

3  8.400 

3  8.564 

3  8.728 

3  8.891 

3  9.055 

3  9.219 

3  9.383 

3  9.547 

3  9.710 

3  9.874 

3  10.038 
3  10.202 
3  10.366 
3  10.530 
3  10.693 

3  10.857 
3  11.021 
3  11.185 
3  11.349 
3  11.513 

3  11.676 
3  11.840 
3  12.004 
3  12.168 
3  12.332 

3  12.496 
3  12.659 
3  12.823 
3  12.967 
3  13.151 

3  13.315 
3  13.478 
3  13.642 
3  13.806 
3  13.970 

3  14.134 
3  14.298 
3  14.461 
3  14.625 
3  14.789 


14.953 
15.117 
15.281 
15.444 
15.608 

15.772 
15.936 
16.100 
16.264 
16.427 


m  8 
3  16.591 
3  16.755 
3  16.919 
3  17.083 
3  17.246 

3  17.410 
3  17.574 
3  17.738 
3  17.902 
3  18.066 

3  18.229 
3  18.393 
3  18.557 
3  18.721 
3  18.885 

3  19.049 
3  19.212 
3  19.376 
3  19.540 
3  19.704 

3  19.868 
3  20.032 
3  20.195 
3  20.359 
3  20.523 

3  20.687 
3  20.851 
3  21.014 
3  21.178 
3  21.342 

3  21.506 
3  21.670 
3  21.834 
3  21.997 
3  22.161 

3  22.325 
3  22.489 
3  22.653 
3  22.817 
3  22.980 

3  23.144 
3  23.308 
3  23.472 
3  23.636 
3  23.800 

3  23.963 
3  24.127 
3  24.291 
3  24.455 
3  24.619 

3  24.782 
3  24.946 
3  25.110 
3  25.274 
3  25.438 

3  25.602 
3  25.765 
3  25.929 
3  26.093 
3  26.257 


m  8 
3  26.421 
3  26.585 
3  26.748 
3  26.912 
3  27.076 

3  27.240 
3  27.404 
3  27.568 
3  27.731 
3  27.895 

3  28.059 
3  28.223 
3  28.387 
3  28.550 
3  28.714 

3  28.878 
3  29.042 
3  29.206 
3  29.370 
3  29.533 

3  29.697 
3  29.861 
3  3a025 
3  30.189 
3  30.353 

3  30.516 
3  30.680 
3  30.844 
3  31.008 
3  31.172 

3  31.336 
3  31.499 
3  31.663 
3  31.827 
3  31.991 

3  32.155 
3  32.318 
3  32.482 
3  32.646 
3  32.810 

3  32.974 
3  33.138 
3  33.301 
3  33.465 
3  33.629 

3  33.793 
3  33.957 
3  34.121 
3  34.2S4 
3  34.418 

3  34.612 

3  34.776 

3  34.940 

35.104 

35.267 


35.4.31 
35.595 
35.759 
35.923 

36.086 


m  • 
3  36.250 
3  36.414 
3  36.578 
3  36.742 
3  36.906 

3  37.069 
3  37.233 
3  37.397 
3  37.561 
3  37.725 

3  37.889 
3  38.052 
3  38.216 
3  38.380 
3  38.544 

3  38.708 
3  38.871 
3  39.035 
3  39.199 
3  39.363 

3  39.527 
3  39.691 
3  39.854 
3  40.018 
3  40.182 

3  40.346 
3  40.510 
3  40.674 
3  40.837 
3  41.001 

3  41.165 
3  41.329 
3  41.493 
3  41.657 
3  41.820 

3  41.964 
3  42.148 
3  42.312 
3  42.476 
3  42.639 

3  42.803 
3  42.967 
3  43.131 
3  43.295 
3  43.459 

3  43.622 
3  43.786 
3  43.950 
3  44.114 
3  44.278 

3  44.442 
3  44.605 
3  44.769 
3  44.933 
3  45.097 

3  45.261 
3  45.425 
3  45.588 
3  45.752 
3  45.916 


3  46.060 
3  46.244 
3  46.407 
3  46.571 
3  46.735 

3  46.899 
3  47.063 
3  47.227 
3  47.390 
3  47.554 

3  47.718 
3  47.682 
3  48.046 
3  48.210 
3  46.373 

3  48.537 
a  48.701 
3  46.865 
3  49.029 
3  49.193 

3  49.356 
3  49.520 
3  49.684 
3  49.848 
3  50.012 

3  50.175 
3  50.339 
3  50.503 
3  50.667 
3  50.831 

3  50.995 
3  51.158 
3  5L322 
3  51.486 
3  51.650 

3  51.814 
3  51.978 
3  52.141 
3  52.305 
3  52.469 

3  52.633 
3  52.797 
3  52.961 
3  53.124 
3  53.288 

3  53.452 
3  53.616 
3  53.780 
3  53.943 
3  54.107 

3  54.271 
3  54.435 
3  54.599 
3  54.763 
3  54.926 

3  55.090 
3  55.254 
3  55.418 
3  55.582 
3  55.746 


• 
0 
1 
2 
3 
4 

5 
6 
7 
6 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 

26 
27 

28 
29 

30 
31 
32 
33 
34 

35 
36 
37 
38 

39 

40 
41 
42 
43 
44 

45 

46 

47 
46 
49 

50 
51 
52 
53 
54 

55 
56 
57 

58 
59 


0.000 
0.003 
0.005 
0.008 
0.011 

0.014 
0.016 
0.019 
0.022 
0.025 

0.027 
0.030 

o.o:j3 

0.036 
0.038 

0.041 
0.044 
0.046 
0.049 
0.052 

0.055 
0.067 
0.060 
0.063 
0.066 

0.068 
0.071 
0.074 
0.076 
0.079 

0.082    , 
0.085    I 
0.087    ! 
0.090 
0.093 

0.096    I 

0.098 

0.101 

0.104 

0.106 

0.109 
0.112 
0.115 
0.117 
0.120 

0.123 
0.126 
0.128 
0.131 
0.134 

0.137 
0.139 
0.142 
0.145 
0.147 

0.150 
0.153 
0.156 
0.158 
0.161 


Side- 
reaL 


16' 


17' 


18" 


19^^ 


20"^ 


21^^ 


22*- 


23'^ 


For 
Seconds. 


EPH  85 — 33 — 8 


TABLE  III.— MEAN  SOLAE  INTO  SIDEEEAL  TIME. 


TO  BE  ADDED  TO  A  MEAN  TIME  INTERVAL. 


Mean 

Solar. 


0 
1 
2 
3 
4 

5 
6 

7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
I    19 

20 
*^1 
1^2 
23 
24 

25 
26 
27 

28 
29 

30 
31 
32 
33 
34 

35 
36 
37 
38 
39 

40 
41 
42 
43 
44 

45 
46 
47 
48 
49 

50 
51 
12 

rs 

r-4 

55 
56 

57 
C8 

I   r9 


0^ 


m  8 

0  0.000 

0  0.164 

0  0.329 

0  0.493 

0  0.657 

0  0.821 

0  0.986 

0  1.150 

0  1.314 

0  1.478 

0  1.643 

0  1.807 

0  1.971 

0  2.136 

0  2.300 

0  2.464 

0  2.628 

0  2.793 

0  2.9.')7 

0  3.121 

0  3.2&5 

0  3.4r0 

0  3.614 

0  3.778 

0  3.943 

0  4.107 

0  4.271 

0  4.435 

0  4.600 

0  4.764 

0  4.928 

0  5.093 

0  5.257 

0  5.421 

0  5.585 

0  5.750 

0  5.914 

0  6.078 

0  6.242 

0  6.407 

0  6.571 

0  6.735 

0  6.900 

0  7.064 

0  7.228 


0  7.392 

0  7.557 

0  7.721 

0  7.885 


0  8.049 

0  8.214 

0  8.378 

0  8.r,42 

0  8.707 

0  8.871 

0  9.035 

0  9.199 

0  9.364 

0  9..''28 

0  9.692 


Moanl       All. 
Solar  I       ^ 


Ih. 


m  • 
0  9.856 
0  10.021 
0  10.185 
0  10.349 
0  10.514 

0  10.678 
0  10.842 
0  11.006 
0  11.171 
0  11.335 

0  11.499 
0  11.663 
0  11.828 
0  11.992 
0  12.156 

0  12.321 

0  12.485 

0  12.649 

0  12.813 

0  12.978 

0  13.142 

0  13.306 

0  13.471 

0  13.635 

0  13.799 


0  13.963 
0  14.128 
0  14.i^2 
0  14.456 
0  14.6i^0 

0  14.785 

0  14.949 

0  15.113 

0  15.278 

0  15.442 

0  15.606 

0  15.770 

0  15.935 

0  16.099 

0  16.263 

0  16.427 

0  16.592 

0  16.756 

0  16.920 

0  17.085 

0  17.249 

0  17.413 

0  17.577 

0  17.742 

0  17.906 

0  18.070 

0  18.2:M 

0  18.399 

0  18.563 

0  18.727 

0  18.892 
0  19.056 
0  19.220 
0  19.384 
0  19.549 


2h. 


m  • 
0  19.713 
0  19.877 
0  20.041 
0  20.206 
0  20.370 

0  20.534 
0  20.699 
0  20.863 
0  21.027 
0  21.191 

0  21.356 
0  21.520 
0  21.684 
0  21.849 
0  22.013 

0  22.177 
0  22.341 
0  22.C06 
0  22.670 
0  22.834 

0  22.998 
0  23.163 
0  23.327 
0  23.491 
0  23.656 

0  23.820 
0  23.984 
0  24.148 
0  24.313 
0  24.477 

0  24.641 
0  24.805 
0  24.970 
0  25.134 
0  25.298 

0  25.463 
0  25.627 
0  25.791 
0  25.955 
0  26.120 

0  26.284 
0  26.448 
0  26612 
0  26.777 
0  26.941 

0  27.105 
0  27.270 
0  27.434 
0  27.C98 
0  27.762 

0  27.927 
0  28.091 
0  28.255 
0  28.420 
0  28.584 


0  28.748 
0  28.912 
0  29.077 
0  29.241 
0  29.405 


m  • 
0  29.569 
0  29.734 
0  29.898 
0  30.062 
0  30.227 

0  30.391 
0  30.555 
0  30.719 
0  30.884 
0  31.048 

0  31.212 
0  31.376 
0  31.541 
0  31.705 
0  31.869 

0  32.034 
0  32.198 
0  32.362 
0  32.526 
0  32.691 

0  32.855 
0  33.019 
0  33.183 
0  33.348 
0  33.512 

0  33.676 
0  33.841 
0  34.005 
0  34.169 
0  34.333 

0  34.498 
0  34.662 
0  34.826 
0  34.990 
0  35.155 

0  35.319 
0  35.483 
0  35.648 
0  35.812 
0  35.976 

0  36.140 
0  36.305 
0  36.469 
0  36.633 
0  36.798 

0  36.962 

0  37.126 

0  37.290 

37.455 

37.619 


Ih. 


2b. 


4^ 


0  37.783 
0  37.947 
0  38.112 
0  38.276 
0  38.440 

0  38.605 
0  38.769 
0  38.933 
0  39.097 
0  39.262 


m  8 
0  39.426 
0  39.590 
0  39.754 
0  39.919 
0  40.083 

0  40.*247 
0  40.412 
0  40.576 
0  40.740 
0  40.904 

0  41.069 
0  41.233 
0  41.397 
0  41.561 
0  41.726 

0  41.890 
0  42.054 
0  42.219 
0  42.383 
0  42.547 

0  42.711 
0  42.876 
0  43.040 
0  43.204 
0  43.368 

0  43.533 
0  43.697 
0  43.861 
0  44.026 
0  44.190 

0  44.354 
0  44.518 
0  44.683 

0  44.847 
0  45.011 

0  45.176 
0  45.340 
0  45.C04 
0  45.668 
0  45.833 

0  45.997 
0  46.161 
0  46.325 
0  46.490 
0  46.654 

0  46.818 
0  46.983 
0  47.147 
0  47.311 
0  47.475 

0  47.640 
0  47.H04 
0  47.968 
0  48.132 
0  48.297 

0  48.461 
0  48.625 
0  48.790 
0  48.954 
0  49.118 


5^ 


0  49.282 
0  49.447 
0  49.611. 
0  49.776 
0  49.939 

0  50.104 
0  50.268 
0  50.432 
0  50.597 
0  50.761 

0  50.925 
0  51.089 
0  51.254 
0  51.418 
0  51.582 

0  51.746 
0  51.911 
0  52.075 
0  52.239 
0  52.404 

0  52.568 
0  62.732 
0  62.896 
0  63.061 
0  53.225 

0  53.389 
0  53.554 
0  63.718 
0  53.882 
0  64.046 

0  64.211 
0  64.376 
0  54.539 
0  54.703 
0  54.868 

0  56.032 
0  65.196 
0  65.361 
0  55.525 
0  66.689 

0  55.853 
0  £6.018 
0  56.182 
0  56.346 
0  56.510 

0  66.675 
0  56.839 
0  57.003 
0  57.168 
0  57.332 

0  57.496 
0  57.660 
0  57.825 
0  57.989 
0  58.153 

0  58.317 
0  58.482 
0  68.646 
0  68.810 
0  58.975 


lb. 


^h. 


m  8 
0  59.139 
0  59.303 
0  69.467 
0  69.632 
0  69.796 

0  69.960 

1  0.124 
1  0.289 
1  0.453 
1  0.617 


0.782 
0.946 
1.110 
1.274 
1.439 

1.603 
1.767 
1.932 
2.096 
2.260 

2.424 

2.589 
2.763 
2.917 
3.081 

3.246 
3.410 
3.674 
3.739 
3.903 

4.067 
4.231 
4.396 
4.560 
4.724 

4.888 
5.053 
6.217 
5.381 
5.546 

5.710 
6.874 
6.038 
6.203 
6.367 

6.531 
6.695 
6.860 
7.024 

7.188 

7.353 
7.517 
7.681 
7.845 
8.010 

8.174 
8.338 
8.502 
8.667 
8.831 


7b. 


:;h. 


8.995 
9.160 
9.324 
9.488 
9.652 

9.817 

9.981 

10.146 

10.310 

10.474 

1  10.638 
1  10.802 
1  10.967 
1  11.131 
1  11.296 

1  11.459 

1  11.624 

1  11.788 

1  11.952 

1  12.117 

1  12.281 

1  12.445 

1  12.609 

1  12.774 

1  12.938 

1  13.102 
1  13.266 
1  13.431 
1  13.596 
1  13.759 

1  13.924 
1  14.088 
1  14.252 
1  14.416 
1  14.681 

1  14.745 
1  14.909 
1  15.073 
1  16.238 
1  15.402 

1  15.566 
1  15.731 
1  15.895 
1  16.059 
1  16.223 


Fop 
SecoDcle. 


16.388 
16.552 
16.716 
16.881 
17.045 

17.209 
17.373 
17.538 
17.702 
17.866 

1  18.030 
1  18.195 
1  18.359 
1  18.523 
1  18.688 


0.000 
0.003 
0.005 
0.008 
0.011 

0.014 
0.016 
0.019 
0.022 
0.025 

0.027 
0.030 
0.033 
0.036 


5 

6 

7 
8 
9 

10 
11 
12 
13 
14     0.038 


0.041 
0.044 
0.047 
0.049 
0.052 

0.065 
0.057 
0.060 
0.063 
0.066 

0.068 
0.071 
0.074 
0.077 
0.079 

0.082 
0.085 
0.08H 
0.090 
0.093 

0.0^ 
0.099 
0.101 
0.104 
0.107 

0.110 
0.112 
0.115 
0.118 
0.120 

0.123 

0.129 
0.131 
0.134 

0.137 
0.140 
0.142 
0.145 
0.148 

0.151 
0.153 
0.156 

o.ir9 

0.162 


For 
Seconds. 


rPH  85—33 — 9 


TABLE  m.— MEAN  SOLAR  INTO  SIDEREAL  TIME. 


TO  BE  ADDED  TO  A  BIEAN  TIME  INTERVAL. 


Moan 
Solar. 


m 
0 
1 
2 
3 
4 

5 
6 
7 

8 
9 

10 
11 
12 
13 
14 

15 
16 
17 

18 
19 

20 
21 
22 
23 
24 

25 
26 
27 
28 
29 

30 
31 
32 
33 
34 

35 
36 
37 
38 
39 

40 
41 
42 
43 
44 

45 
46 
47 

48 
49 

50 
51 
52 
53 
54 

55 
56 
57 
58 
59 


Kcan 
I  Solar. 


8" 


m  8 
1  18.852 
1  19.016 
1  19.180 
1  19.345 
1  19.509 


19.673 
19.837 

20.002 
20.166 
20.330 


1  20.495 
1  20.659 
1  20.823 
1  20.987 
1  21.152 

1  21.316 
1  21.480 
1  21.644 
1  21.809 
1  21.973 

1  22.137 
1  22.302 
1  22.466 
1  22.630 
1  22.794 

1  22.959 
1  23.123 
1  23.287 
1  23.451 
1  23.616 

1  23.780 
1  23.944 
1  24.109 
1  24.273 
1  24.437 

1  24.601 
1  24.766 
1  24.930 
1  25.094 
1  25.259 

1  25.423 
1  25.587 
1  25.751 
1  25.916 
1  26.080 

1  26.244 
1  26.408 
1  26.573 
1  26.737 
1  26.901 

1  27.066 
1  27.230 
1  27.394 
1  27.558 
1  27.723 

1  27.887 
1  28.051 
1  23.215 
1  28.380 
I  28.544 


yh. 


m  • 
1  28.708 
1  28.873 
1  29.037 
129.201 
1  29.365 


29.530 
29.694 
29.858 
30.022 
30.187 

30.351 
30.515 
30.680 
30.844 
31.008 

1  31.172 
1  31.337 
1  31.501 
1  31.665 
1  31.829 

1  31.994 


32.158 
32.322 
32.487 
32.651 

32.815 
32.979 
33.144 
33.308 
33.472 


1 
1 
1 

1 

1 
1 

1 
1 
1 

1  33.637 
1  33.801 
1  3;).965 
1  34.129 
1  34.294 

1  34.458 
1  34.622 
1  34.786 
1  34.951 
1  35.115 

1  35.279 
1  35.444 
1  35.608 
1  35.772 
1  35.936 

1  36.101 
1  36.2a5 
1  36.429 
1  30.593 
1  36.758 

1  36.922 
1  37.086 
1  37.251 
1  37.415 
1  37.579 

1  37.743 
1  37.908 
1  38.072 
1  38.236 
I  38.400 


10"^ 


1  38.565 
1  38.729 
1  38.893 
1  39.058 
1  39.222 

1  39.386 
1  39.550 
1  39.715 
1  39.879 
1  40  043 

1  40.207 
1  40.372 
1  40.536 
1  40.700 
1  40.865 

1  41.029 
1  41.193 
1  41.357 
1  41.522 
1  41.686 

1  41.a';0 
1  42.015 
1  42.179 
1  A2M43 
1  42.507 

1  42.672 
1  42.836 
1  43.000 
1  43.164 
1  43.329 

1  43.493 
1  43.657 
1  43.822 
1  43.986 
1  44.150 

1  44.314 
1  44.479 
1  44.643 
1  44.807 
1  44.971 


45.136 
45.300 
45.464 
45.629 
45.793 

45.957 
46.121 
46.286 
46.450 
46.614 


1 
1 
1 
1 
1 

1 
1 

1 
1 
1 

1  46.778 
1  46.943 
1  47.107 
1  47.271 
1  47.436 

1  47.600 
1  47.764 
1  47.928 
1  48.093 
1  48.257 


10^ 


lib. 


1  48.421 
1  48.585 
1  48.750 
1  48.914 
1  49.078 

1  49.243 
1  49.407 
1  49.571 
1  49.736 
1  49.900 

1  50.064 
1  50.228 
1  50.393 
1  50.557 
1  50.721 

1  50.885 
1  51.050 
1  51.214 
1  51.378 
1  51.542 

1  51.707 
1  51.871 
1  52.035 
1  52.200 
1  52.364 

1  52.528 
1  52.692 
1  52.857 


1 
1 

1 
1 

1 
1 
1 

1 
1 

1 
1 

1 

1  54.992 
1  55.156 
1  55.321 
1  55.485 
1  55.649 

1  55.814 
1  55.978 
1  56.142 
1  56.306 
1  56.471 

1  56.635 


53.021 
53.185 

53.349 
53.514 
53.678 
53.842 
54.007 

54.171 
54.335 
54.499 
54.664 
54.828 


56.799 
56.964 
57.128 
57.292 


1  57.456 
1  57.621 
1  57.785 
1  57.949 
1  58.113 


llh. 


12* 


m   • 
1  58.278 
1  58.442 
1  58.606 


58.771 
58.935 


69.099 

59.263 

59.428 

1  59.592 

1  69.766 

1  69.920 

2  0.085 
2  0.249 
2  0.413 
2  0.578 


2 


0.742 
0.906 

2  1.070 

2  1.236 

2  1.399 

2  1.563 

2  1.727 

2  1.892 

2  2.a56 

2  2.220 

2  2.385 

2  2.549 

2  2.713 

2  2.877 

2  3.042 

2  3.206 

2  3.370 

2  3.534 

2  3.699 

2  3.863 

2  4.027 

2  4.192 

2  4.356 

2  4.520 

2  4.684 

2  4.849 

2  5.013 

2  5.177 

2  6.342 

2  5.506 

2  5.670 

2  5.834 

2  5.999 

2  6.163 

2  6.327 

2  6.491 

2  6.a56 

2  6.820 

2  6.984 

2  7.149 

2  7.313 

2  7.477 

2  7.641 

2  7.806 

2  7.970 


12* 


13* 


8.134 
8.298 
8.463 
8.627 
8.791 

8.956 
9.120 
9.284 
9.448 
9.613 


2  9.777 
2  9.941 
2  10.105 
2  10.270 
2  10.434 

2  10.598 
2  10.763 
2  10.927 
2  11.091 
2  11.255 

2  11.420 
2  11.584 
2  11.748 
2  11.912 
2  12.077 

2  12.241 
2  12.405 
2  12.570 
2  12.734 
2  12.898 

2  13.062 
2  13.227 
2  13.391 
2  13.555 
2  13.720 

2  13.884 
2  14.048 
2  14.212 
2  14.377 
2  14.541 

2  14.705 
2  14.869 
2  15.034 
2  15.198 
2  15.362 

2  15.527 
2  15.691 
2  15.856 
2  16.019 
2  16.184 

2  16.348 
2  16.512 
2  16.676 
2  16.841 
2  17.005 

2  17.169 
2  17.334 
2  17.498 
2  17.662 
2  17.826 


13* 


14*- 


m  B 
2  17.991 
2  18.155 
2  18.319 
2  18.483 
2  18.648 

2  18.812 
2  ia976 
2  19.141 
2  19.305 
2  19.469 

2  19.633 
2  19.798 
2  19.962 
2  20.126 
2  20.290 

2  20.455 
2  20.619 
2  20.783 
2  20.948 
2  21.112 

2  21.276 
2  21.440 
2  21.605 
2  21.760 
2  21.933 

2  22.098 
2  22.262 
2  22.426 
2  22.590 
2  22.755 

2  22.919 
2  23.083 
2  23.247 
2  23.412 
2  23.576 

2  23.740 
2  23.905 
2  24.069 
2  24.233 
2  24.397 

2  24.561$ 
2  24.726 
2  24.890 
2  25.054 
2  25.219 

2  25.383 
2  25.547 
2  25.712 
2  25.876 
2  26.040 

2  26.204 
2  26.369 
2  26.533 
2  26.697 
2  26.861 

2  27.026 
2  27.190 
2  27.354 
2  27.519 
2  27.683 


14 


h. 


15" 


m  • 
2  27.847 
2  28.011 
2  28.176 
2  28.340 
2  28.504 

2  28.668 
2  28.833 
2  28.997 
2  29.161 
2  29.326 

2  29.490 
2  29.654 
2  29.818 
2  29.963 
2  30.147 

2  30.311 
2  30.476 
2  30.640 
2  30.804 
2  30.968 

2  31.133 
2  31.297 
2  31.461 
2  31.625 
2  31.790 

2  31.954 
2  32.118 
2  32.283 
2  32.447 
2  32.611 

2  32.775 
2  32.940 
2  33.104 
2  33.268 
2  33.432 

2  33.597 
2  33.761 
2  33.925 
2  34.090 
2  34.264 

2  34.418 
2  34.582 
2  34.747 
2  34.911 
2  35.075 

2  35.239 
2  35.404 
2  36.568 
2  35.732 
2  35.897 

2  36.061 
2  36.225 
2  36.389 
2  36.654 
2  36.718 

2  36.882 
2  37.047 
2  37.211 
2  37.375 
2  37:539 


15* 


For 
Second*. 


• 
0 
1 
2 
3 
4 

5 
6 

7 
8 
9 

10 
11 
12 
13 
14 

16 
16 
17 

18 
19 

20 
21 
22 
23 
24 

26 
26 
27 
28 
29 

30 
31 
32 
33 
34 

36 
36 
37 

38 


0.000 
0.003 
0.005 
0.008     ' 
0.011 

0.014     , 
0.016     I 
0.019 
0.022 
0.(^ 

0.027 
0.030 
0.033 
0.036 
0.038 

0.041 
0.044 
0.047 
0.049 
0.052 

0.055 
0.057 
0.060 
0.063 
0.066 

0.068 
0.071 
0.074 
0.077 
0.079 

0.082 
0.085 
0.088 
0.090 
0.093 

0.096 
0.099 
0.101 
0.104 
0,107 

0.110 
0.112 
0.115 
0.118 
0.120 

0.123 
0.126 
0.129 
0.131 
0.134 

0.137 
0.140 
0.142 
0.145 
0.148 

0.151 
0.153 
0.156 
0.159 
0.162 


For 
Seconds. 


EPU   85 — 33 — JO 


TABLE  IIL— MEAN  SOLAR  INTO  SIDEREAL  TIME. 


TO  BE  ADDED  TO  A  MEAN  TIME  IKTERVAL. 


Moan 
Solar. 


30 
31 
32 
33 
34 

35 
36 
37 
38 
39 

40 
41 
42 
43 
44 

45 
46 
47 

48 
49 

50 
51 
52 
53 
54 

55 
56 
57 

58 
59 


}  Mean 
,  Solar 


16' 


m 
0 

m   B 
2  37.704 

1 

2  37.868 

2 

2  38.032 

3 

2  3ai96 

4 

2  38.361 

5 

2  38.525 

6 

2  38.689 

7 

2  38.8j>4 

8 

2  39.018 

9 

2  39.182 

10 

2  39.346 

11 

2  39.511 

12 

2  39.675 

13 

2  39.839 

14 

2  40.003 

15 

2  40.168 

16 

2  40.332 

17 

2  40.496 

18 

2  40.661 

19 

2  40.825 

20 

2  40.989 

21 

2  41.153 

22 

2  41.318 

23 

2  41.482 

24 

2  41.646 

25 

2  41.810 

26 

2  41.975 

27 

2  42.139 

28 

2  42.303 

29 

2  42.468 

2  42.632 
2  42.796 
2  42.960 
2  43.125 
2  43.289 

2  43.453 
2  43.617 
2  43.782 
2  43.946 
2  44.110 

2  44.275 
2  44.439 
2  44.603 
2  44.767 
2  44.932 

2  45.096 
2  45.260 
2  45.425 
2  45.589 
2  45.753 

2  45.917 
2  46.082 
2  46.246 
2  46.410 
2  46.574 

2  46.739 
2  46.903 
2  47.067 
2  47.232 
2  47.:i96 


16 


h. 


17' 


m  8 
2  47.560 
2  47.724 
2  47.889 
2  48.053 
2  48/217 

2  48.381 
2  48.546 
2  48.710 
2  48.874 
2  49.039 

2  49.203 
2  49.367 
2  49.5:il 
2  49.696 
2  49.860 

2  50.024 
2  50.188 
2  50.353 
2  50.517 
2  50.681 

2  50.846 
2  51.010 
2  51.174 
2  51.338 
2  51.503 

2  51.667 
2  51.831 
2  51.995 
2  52.160 
2  52.324 

2  52.488 
2  52.653 
2  52.817 
2  52.981 
2  53.145 

2  53.310 
2  53.474 
2  53.638 
2  53.803 
2  53.967 

2  54.131 
2  54.295 
2  54.460 
2  54.624 
2  54.788 

2  54.952 
2  55.117 
2  55.281 
2  .55.445 
2  55.610 

2  55.774 
2  55.9:« 
2  56.102 
2  56.267 
2  56.431 

2  56.595 
2  56.7r>9 
2  56.924 
2  57.088 
2  57.252 


18^ 


17* 


m  B 
2  57.417 
2  57.581 
2  57.745 
2  57.909 
2  58.074 

2  58.238 
2  58.402 
2  58.566 
2  58.731 
2  58.895 

2  59.059 
2  59.224 
2  59.388 
2  59.552 
2  59.716 

2  59.881 

3  0.045 
3  0.209 
3  0.373 
3  0.538 

3  0.702 

3  0.866 

3  1.031 

3  1.195 

3  1.359 

3  1..523 
3  1.688 
1.852 
2.016 
2.181 


2.345 
2.509 
2.673 
2.838 
3.002 

3.166 
3.*3;W 
3.495 


3.823 

3.988 
4.152 
4.316 
4.480 
4.645 

4.809 
4.973 
5.137 
5.302 
5.466 

3  5.630 

3  5.795 

3  5.959 

3  6.123 

3  6.287 


6.452 
6.616 
6.780 
6.944 


3    7.109 


*W 


Id"" 


7.273 
7.4:17 
7.602 
7.766 
7.930 


3  8.094 
3  8.259 
8.423 
8.587 
8.751 


8.916 
9.080 
9.244 
9.409 
9.573 


3  9.737 
3  9.901 
3  10.066 
3  10.230 
3  10.394 

3*10.559 
3  10.723 
3  10.887 
3  11.051 
3  11.216 


11.380 
11.544 
11.708 
11.873 


3  12.037 

3  12.201 

3  12.366 

3  12.530 

3  12.694 

3  12.858 

3  13.023 

3  13.187 

3  13.351 

3  13.515 

3  13.680 

3  13.844 

3  14.008 

3  14.173 

3  14.387 

3  14.501 

3  14.665 

3  14.830 

3  14.994 

3  15.158 

3  15.322 

3  15.487 

3  15.651 

3  15.815 

3  15.980 

3  16.144 

3  16.308 

3  16.472 

3  16.637 

3  16.801 

3  16.965 


19* 


20»^ 


17.129 
17.294 
17.458 
17.622 
17.787 


3  17.951 
3  18.115 
3  18.279 
3  18.444 
3  18.608 

3  18.772 
3  18.937 
3  19.101 
3  19.265 
3  19.429 

3  19.594 
3  19.758 
3  19.922 
3  20.086 
3  20.251 

3  20.415 
3  20.579 
3  20.744 
3  20.908 
3  21.072 

3  21.236 
3  21.401 
3  21.565 
3  21.729 
3  21.893 

3  22.058 
3  22.222 
3  22.386 
3  22.551 
3  22.715 

3  22.879 
3  23.043 
3  23.208 
3  23.372 
3  23.536 

3  23.700 
3  23.865 
3  24.029 
3  24.193 
3  24.358 

3  24.522 
3  24.686 
3  24.850 
3  25.015 
3  25.179 

3  25.343 
3  25.E08 
3  25.672 
3  25.836 
3  26.000 

3  26.165 
3  26.329 
3  26.493 
3  26.657 
3  26.822 


20^ 


ih. 


21*^- 


3  26.986 
3  27.150 
3  27.315 
3  27.479 
3  27.643 

3  27.807 
3  27.972 
3  28.136 
3  28.300 
3  28.464 

3  28.629 
3  28.793 
3  28.957 
3  29.122 
3  29.286 

3  29.450 
3  29.614 
3  29.779 
3  29.943 
3  30.107 

3  30.271 
3  30.436 
3  30.600 
3  30.764 
3  30.929 

3  31.093 
3  31.257 
3  31.421 
3  31.586 
3  31.750 

3  31.914 
3  32.078 
3  32.243 
3  32.407 
3  32.571 

3  32.736 
3  32.900 
3  33.064 
3  33.228 
3  33.393 

3  33.557 
3  33.721 
3  33.886 
3  34.050 
3  34.214 

3  34.378 
3  34.543 
3  34.707 
3  34.871 
3  35.035 

3  35.200 
3  35.364 
3  35.528 
3  35.693 
3  35.857 

3  36.021 
3  36.185 
3  36.3P0 
3  36.514 
3  3().678 


21* 


22^- 


m  B 
3  36.842 
3  37.007 
3  37.171 
3  37.335 
3  37.500 

3  37.664 
3  37.828 
3  37.992 
3  38.157 
3  38.321 

3  38.485 
3  38.649 
3  38.814 
3  38.978 
3  39.142 

3  39.307 
3  39.471 
3  39.635 
3  39.799 
3  39.964 

3  40.128 
3  40.292 
3  40.456 
3  40.621 
3  40.785 

3  40.949 
3  41.114 
3  41.278 
3  41.442 
3  41.606 

3  41.771 
3  41.935 
3  42.099 
3  42.264 
3  42.428 

3  42.592 
3  42.756 
3  42.921 
3  43.085 
3  43.249 

3  43.413 
3  43.578 
3  43.742 
3  43.906 
3  44.071 

3  44.235 
3  44.399 
3  44.563 
3  44.728 
3  44.892 

3  45.050 
3  45.220 
3  45.385 
3  45.549 
3  45.713 

3  45.878 
3  46.042 
3  46.206 
3  46.370 
3  46.535 


22 


b. 


23' 


m  8 
3  46.699 
3  46.863 
3  47.027 
3  47.192 
3  47.356 

3  47.520 
3  47.685 
3  47.849 
.3  48.013 
3  48.177 

3  48.342 

3  48.506 
3  48.670 
3  48.834 
3  48.999 

3  49.163 
3  49.327 
3  49.492 
3  49.656 
3  49.820 

3  49.984 
3  50.149 
3  50.313 
3  50.477 
3  50.642 

3  50.806 
3  50.970 
3  51.134 
3  51.299 
3  51.463 

3  51.627 
3  51.791 
3  51.956 
3  52.120 
3  52.284 

3  52.449 
3  52.613 
3  52.777 
3  52.941 
3  53.106 

3  53.270 
3  53.434 
3  53.598 
3  53.763 
3  53.927 

3  54.091 
3  54.256 
3  54.420 
3  54.584 
3  54.748 

3  54.913 
3  55.<W7 
3  55.241 
3  55.405 
3  55.570 


3  55.734 
3  55.898 
3  56.063 
3  56.227 
3  56.391 


23 


h. 


Pot 
Seconds. 


0.000 
0.003 
0.005 
0.008 
O.Oll 

0.014 
0.016 
0.019 
0.022 
0.025 

0.027 
0.030 
0.033 
0.036 
0.038 

0.041 
0.044 
0.047 
0.049 
0.052 

0.055 
0.057 
0.060 
0.063 
0.066 

0.068 
0.07t 
0.074 
0.077 
0.079 

0.082 
0.085 
0.088 
0.090 
0.093 

0.096 
0.099 
0.101 
0.104 
0.107 

0.110 
0.112 
0.115 
0.118 
0.120 

0.123 
0.126 
0.129 
0.131 
0.134 

0.137 
0.140 
0.142 
0.145 
0.148 

0.151 
0.153 
0.156 
0.159 
0.162 


For     • 
Seconds. 
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TABLE  IV.— LATITUDE  BY  POLAEIS. 


TABLE  FOR  FINDING  THE  LATITUDE  BY  AN  OBSERVED 

ALTITUDE  OF  POLARIS. 

Reduce  the  observed  « 

Ititude  of  Polnris  to  the  true  altitude. 

Reduce  the  recorded  time  of  observation  to  local  sidereal  time. 

r  less  than  P  ]7".2,  subtract  it  from  V"  17».2; 

If  the  sidereal  time  is  )  between  !»>  17"^  and  IS"*  17«.2,  subtract  1^  17"JJ  from  it; 

(  greater  than  13^  17".2,  subtract  it  from  QS^  17«.2; 

and  the  remainder  is  the  hoiir-anjrle  of  Polaris. 

With  this  hour-angle  take  out  the  correction  from  Table  IV,  and  add  it  lo  or  subtract  it 

from  the  true  altitude,  at  cording  to  its  sign.    The  result  is  the  latitude  of  the  place. 

£««?»;»/«.— 1885,  November  10,  at  9«»  29»  29«,  P.  M.,  mean  solar  time,  in  longitude  5>9o  ea«t  of  Green- 

wich, luppoee  tiie  true  altitude  of  Polaris  to  be  2X}^  29' :  required  the  latitude  of  the  place. 

h    m     8 
Local  astronomical  mean  time  .             .             .            .*          .            .        9  S9  S9 

Reduction  from  Table  III,  for  9i>29»29i                      .                         .      +     1  34 

Greenwich  sidereal  time  of  mean  noon,  November  10,  page  183      .      15  19  14 

Reduction  from  Table  III,  for  longitude  (=  1>*  56"  east,  or  minus)      — •    0  19 

Sum  (havicg  regard  to  signs)  equals  local  sidereal  time 

0  49  68  =  0i>50<>>.0 

h    m 
1  17.2 

Subtract  sidereal  tipe    .            .          • .            .            .            .            .0  50.0 

Remainder  equals  hour-angle  of  Polarfs          ....        0  27J^ 

True  altitude          ....        +2929'.0 

Correction  from  Table  IV.            .            .        —    1  17.6 

Sum  equals  latitude            .            .            .        +'^  llA 

TABLE  IV— 1885. 

Hoar^Angle. 

Oh. 

!"• 

2h. 

3"^ 

4"- 

5"- 

m 

0 

5 

10 

0  1 

1  18.3   "•, 
1  18.1    "•' 

-'"'^•^    OS 

O          / 

-'    7.5     '„ 

-0  54:8    ' 
0  63.6   [l 
0  68.4      , 

-0°38:4     ' 
0  36.9     j 
0  36.4     •* 

o      \ 

-0  19.4     ' 

0 17.8  •; 

0  16.1     •' 

15 
20 
25 
30 
35 

40 
45 
50 

1  18.0   - 

•  "•« ::: 

-  '  '^-^    0.3 
1  1C.2   I* 

0.0 
-1  13.3   „. 

1  ia.i  '•• 

'  "-^ ::; 

'    »•«   0 

-1    3.7 

-0  50.5 
0  58.4    \l 
0  57.2     ■" 

-0  49.8 
0  48.5     • 

0  47.1  •; 
0  46.7 ;;; 

-0  44.3 
0  48.9   \* 
0  41.4     •* 

0  33.9    ;j 

-0  32.4 
0  30.8     •• 
0  29.2     •; 

0  27.6  ;;; 

-0  26.0 
0  34.4      • 
0  28.8     •" 

0 14.4  ;;; 

-0  13.7 

0  11.0  •; 
0  9.3  •; 

-0    6.9 
0    4.3     • 

0  3.6  ;•; 

65 
60 

1  15.8   I* 
-1  15.4   »•'• 

-1     7.5   "■" 

0  56.0  •;, 

-0  54.8    '•' 

0  39.9     -^ 
-0  38.4    '•* 

0  21.1     • 
-  0  19.4 

-0    0.8   ^ 
+  0    0.9 

Hour- Angle. 

6"- 

7h. 

gh. 

gh. 

lO"- 

ll"- 

lU 

o        ; 

o        / 

0          / 

O          / 

O          f 

O         / 

0 

+  0    0.9     ' 

+  0  21.1     ' 

+  0  39.8    ,' 

+  0  65.7    ' 

+  '    ^-^   o's 

+  1  16.6    ' 

5 
10 
15 
20 

0    2.6     • 
0    4.3     •; 

+  0    7.7 

0  88.7     •• 

0  24.3     •' 

0  85.9     •' 
l.« 
+  0  87.5 

0  4..3     • 
0  42.7     •; 

+  0  45.6 

0  56.9     -J 
0  58.0 

0  59.1  ;;! 

+  1    0.3 

•  «•«  0 

»  »•«  :  . 

•  »»-3  or 
+  tll.0 

1  16.0   '•* 

'  '«■'•  o!^ 

1  16.7  - 

+  '    '^•°     AS 

25 
30 
35 
40 

0   9.4     ; 

0 18.8  1;^ 

+  0  14.6 

0  29.1     •' 
0  30.7     • 
0  38.3   J'^ 

+  0  33.8   ," 

0  46^   \l 

0  48.8     -^ 

0  49.5;-; 

+  0  50.8    ,, 

1    3.3    \l 

+'  ^-3 

1  11.7     • 
'  '2.4    „, 

'  '3.0 ;: 

+  '  '3«   o« 

+  1  17.9 

45 
50 

0  i6.a  •; 

0  17.9    *l 

0  35.3    ^ 
0  36.8     •* 

0  53.1      • 
0  53.3      * 

'    «-2     • 

1  14.2   "•• 

0  5 
'   '^•'    0< 

1  18.1    •• 

55 
60 

0  19.5      ' 
+  0  81.1    ' 

0  38.3    11 

+  o:».8  ■•* 

0  64.5     • 
+  0  55.7 

+  1    8.0   "•' 

+  1  li).6 

+  1  18.3   ••• 
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